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Robert T, Blake, Class of 49 
speaks from experience when he says, 

“AtU.S. Steel, the opportunities arc unlimited.” 



Rob Blake had inn llr^t expoi'ienrje in 
Lt-'c E jnJIlia wcii']-LitT.jg thcrr durin ^ sum¬ 
mer vacations from college. Afrcr re¬ 
ceiving his B.S, degree in Electrical 
F-f i gi neeri n g h he berime ?! n operating 
ttainw in U.S. Steers Irvin Works. 
Duiiti^ hi:- training program. his 
background and x&rsu i iliiy w^reused 
by the Training Division to develop 

a training piu^rani fm k - id 

Maintenance employees, By the end 
of 1951, Mr. Blake had become a 
Foreman with experience in both 
Cold Reduction Maintenance and 
the Galvanizing Department. 

Effort is made to have young engi¬ 
neers obtain varied experience be¬ 
fore devoting themselves to nun field. 
Mr. Blake feels that "An engineer¬ 
ing graduate has practically no teil- 


Inpj provided be has the right altitude 

and willing,” 

Pronin led again in 19o4>Mr_ Blake 
is now Fnteman -Electric Shop in 
Central Maintenance. Supervising a 
crew of 40 tjjt-Ei, ht- i* resyujudblu for 
electrical construction work, mainte¬ 
nance and crane wiring. Mr. Blake 
feels he is in "an i uteres ting and 
elm lending field of work. ' Ke has 
found that J, U,S. Sited is a highly de¬ 
sirable employer in this m<jsi huaic 


of all industries." 

If you ui l l interested in u cliuISeng- 
ingand rewarding career with United 
Slut-!*: Steel and feel you are quali¬ 
fied, further information is available 
from your cotlege placement direc¬ 
tor. Or. wt will gladly send yon 
uur informative booklet, "Paths of 
Opportunity,” Just write to United 
States Steal Corporation. Personnel 
Division. Room 525 William 

Penn Plate* Pittsburgh 3fl P Pa. 


SEE THE UNITED STATES STEfE HHUH. Ifs 3 fnll-h^ut TV pru.pram 

pf&WMitrf L-vttf} uther w.?:-fc by UuiHid Scales Sc&eL CqiiahJI yiiur LlxmJ I | wj 

nuwirpupciE- for iirno ftnd e-tfitLOn. 

UNITED STATES STEEL 


^EEKUl IKIDEE . . AMERICAN STEEI 4 *IEt CfftOHE FIHCt . . CiHflRLITEtL . . (CnettLriHTID VE5TERH STEEL . . SElflABB STEEL itHAPPUHC . . HAT’QHAL TEJBf 
OIL WELL SJPILY . . TENNESSEE {QA. * . UHltEfi HATfii ITEIL FHOQUCTi . JIIITEJ TATES STEEL SUPPl* . pitfUMi *f UttirLd SlfttES srttL LiUJiHnFUUIJil, mTHbUrtSd 

JhlTED SPATES STEEL HOW.CS, At. - UHiDH SUPPLY EOWFANY J JIIIED STATES STEEL EffOtl tON?ANT UNIVERSAL ALLAS CEWENT OQuiFAiT 
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You’ll grow better in 
Engineering Soil 


How we!I rcwnrd yon are in la U r life ilepriwU a ItsL on 
where Vfui plant your abilities aft ft* ^radnatnm. OppFJf- 
intiiliCF should 1’i rLiiioly lie "reaU*r when:* >.:i tn^ijiraiing 
is the foutnLulion or liie-hJtiod of a biirimeiS—as it If in 
Ht-tulix Aviation CorjMiration. 

i\mv—iioi idler >ou graduate—is the time to in vest i- 
£3 tc what tfeildix ami Other mill .panics htfVC to offer 
Young riigiinrcrs. 

Hendi^ the emphasis is always on belter eil^a- 
need i m. more anil more resoarrlu as eviihioal i>y a 
SltWt mil Iuml expenditure this year hi these phase* of 
t.he business* 

r 3 Lir ostae for Bcindi* is {.’SAlmiUllIIv tbi-sf It is *i l^r^*? 
engineering anil inanufaeliirirLf Grill with twrnli-Icnir 
imliv'Sili.lLjlly npratetl plants fnail Cejast to UttHSl. It 


irtdkts over a thousand products —romponeiHSi sub 
systems or complete sy&Ums— for all lhr basio indu-- 

the-S aviitlittfli automotive, military* Tiiurinr, raiJi'Oj-d, 

etc- 

Thc broad line of engineering pnwlueU raonnj 
bmiLdrr ami mure diversified engineering talents are 
employed here til all any whirr rise. Tin 1 re is plenty of 
room Li) to gain experirnee and its prosper, \nd 

individual division* are hug at I enough &o you won't get 
"tnrit. Ln i.lie alnitfle"\ 

For inftrC ^ppcilic information on H-rndix Avia [inn 
Corpora lion, ^ j e your |i I,icemen I direelor or vh ri t ■ ■ M' 
lh *\ hmchiura "Bendix and Your Full ire" lo ibis add re-*’: 
IIENDIX :\vnTiftS CO It r OR ATI OX, FISIIIlK IU I i MM. 
DETROIT 2 . MICf0o4N. 














How 2 Years 

at Sylvania 
can equal 
4 elsewhere 


You*re in at the beginning of major advances in 
the fast-moving electrical-electronic industry, 
when you work at Sylvania...a leader in elec¬ 
tronics, television and radio, communications and 
radar, lighting, electronic components, powdered 
metals, atomic reactor fuels, advanced weapons 
systems and other rapidly-advancing fields. 

Every year important developments come out 
of the company's 16 research and engineering 
laboratories — such recent achievements as 
Sylvania’s stacked tube, the pill-sized germanium 
transistors, travelling wave tubes, television cir¬ 
cuitry, and many others. 

When you join Sylvania you are not plunged 
into narrow specialization. You work in different 
groups — survey many activities — and weigh a 
number of possibilities before deciding upon 
your field of concentration. The horizons are 
unlimited 


It is easy tu see how a young engineer or scien¬ 
tist can find 2 years at Sylvania equal to 4 at a 
more static organization — in professional devel¬ 
opment, responsibility, salary. 

This is a young man's company. The average 
age of department heads is only 45. Sylvania's 
steady expansion into new fields provides con¬ 
tinual opportunities for young men of talent. 

Whatever your interests —research, develop¬ 
ment, design, production, administration—there 
are many opportunities for you at Sylvania’s 43 
manufacturing plants and 16 laboratories. 

We invite you to make an appointment , through 
your College Placement Office , to discuss a 
Career at Sylvania with our representative. 
Write our Supervisor of Technical Employment 
for the comprehensive booklet, “Today and To¬ 
morrow with Sylvania.” 



SYLVANIA * 

SYLVANIA ELECTRIC PRODUCTS INC. 


1740 Broadway, New York 19, N. Y. 


LIGHTING • RADIO • ELECTRONICS • TELEVISION • ATO MIC ENERGY 
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IN THIS ISSUE 



On the cover this month is Richard 
P. Feynman, Caltech professor of 
theoretical physics and author of 'The 
Value of Science,” on page 13 ol this 
issue. 'The Value of Science” was 
originally given as a public lecture at 
the annual fall meeting of the National 
Academy of Sciences, held on the 
Caltech campus last month. 

President L. A. puBndge’s article on 
“The Air Pollution Problem.” on page 
18 of this issue, is the first statement 

to come from the new chairman of the 

Board of Trustees of the Air Pollution 
Foundation; Dr. DuBridge was ap¬ 
pointed to this- position last month, 
succeeding Raymond B. Allen, chan¬ 
cellor of the University of California 
at Los Angeles, Dr. DuBridge was one 
of the founders of the independent Air 
Pollution Foundation, a scientific or¬ 
ganization devoted to the elimination 
of smog. 

“The Air Pollution Problem” was 
originally given as a talk to the Ki- 
wanis Club of Pasadena on December 1. 

Ruth D. Bowen, who wrote “Good 
Samaritans, TfiC.,” on page 32 of this 
issue, is one of the rare feminine con¬ 
tributors to this pub! teat ion. She is 
publicity chairman of the Caltech Ser¬ 
vice League (which she writes about 
in this issue), the wife of William H. 
Bowen, superintendent of Caltech’s 
Guggenheim Aeronautical Laboratory. 

jincl the mother of Stuart Bowen S6- 

the E & S staff photographer. 
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(A message from IBM —where progress is engineered j 



Pioneer 
or “Routineer”? 




In simplest possible terms, there are two basic courses 
open to you when you apply your engineering degree iri 
the business world .. . you can “routineer” or pioneer. As 
a routineer you will fill in the details of other men s 
concepts. As a pioneer you will operate on the frontiers 
of your chosen field—helping originate new concepts . 

Which course you follow depends largely on the field you 
select and the company you join. 

There is underway today, in business, science, and govern¬ 
ment, a quiet but far-reaching revolution in the automation 
of office equipment and procedures. The use of electronic 
data processing machines —for performing complex scien¬ 
tific computations ... for handling huge volumes of business 
data —is still in its infancy. For engineers in data 
processing, new horizons unfold in endless succession. 

IBM’s leadership in the field of data processing is due 
largely to our reliance on pioneer engineering. Many 
years ago IBM deliberately set out to build the kind of 
engineering climate. . . the facilities, the freedom, the 
associations .. . that would attract and stimulate the pioneer. 

If you want to pioneer in a dynamic new field, IBM offers 
an unusual opportunity to make important and rewarding 
contributions. 


FOR FURTHER IttfdRMAfidN about IBM, 
talk with your college placement director or write to 

W. M. Hoyt, IBM, 590 Madison Ave., 

New York 22, N. Y. 


World s largest producer of 
electronic data processing machines , 
electric typewriters , and 
electronic time equipment 
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Research and Development 


Broad mferests and exceptional abilities are required oi scientists 
participating in the technology of guided missiles. Physicists 
arid engineers at Lockheed Missile Systems Division are pursuing 
advanced work iieXirtually -every ecietitiiic |fl§j|t> ■|||lli||||il||| 


'Below i 

;:Llhi|aiMai|pEEIwood R< Quy|ada. Jlhm'left f|||§|ff ||L |||| Duran||| 
iiuelear ; physicish systeins resegreh;lab<>rsto:ry; Ralph H; Miner (stanilbgi, 

fo;;§| 

directorfprogram development; Willis M. Hawkins 

j|(i®i:#ll||ip: v. aiarykdstkhdingl:,;direetoi v pli|p€S ami cheim$|ry 
research laboratory; Or, Ernst 1L Krause, director, research laboratubes, | 


Tf|gjj receiving Ph.lX, M,S. and B.S. degrees are invited'to wote.foryy 
:iuformatidn ; .rd|arding theiiMpm advanced research and developn^npat 

■Lick Ini iiiiiii|#iiiisiiii Yf &> ■ 

arrange an interview with members of;the technical.’’staff who will berm 
campus this corning spring, cry' 


MIHHILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION 






BOOKS 


INTRODUCTION TO 
MODERN PHYSICS 
Fifth Edition 

by F. K. Richtmyer, E. H. Kennard 
and T. Lauritsen 

McGraw-Hill $8.50 

This st rvey of twentieth century 
physics has long been a standard 
intermediate text—designed, irt gen¬ 
eral, for students at the senior-college 
or first-year-graduate-school level. It 
was originally written by the late 

F. K. Riuliliiiym ; hi subsequent edi¬ 
tions, E. H. Keniiard, former profes¬ 
sor of physics at Cornell University, 
became co-author with him. 

Now, in this fifth edition of the 
book, which covers advances in the 
field over the last seven years, a new 
co-author has been added. Thomas 
Lauritsen, Caltech professor of phy¬ 
sics, has rewritten the final chapters 
on cosmic rays arid nuclear physics, 
which now include material on some 
of the newly-discovered fundamental 
particles, while Professor Kennard 
has brought the remainder of the 


book up to date by rewriting, re- 
arangement arid abbreviation of 
older material, to reflect the further 
change in perspective in the physical 
scene. 

THE ATOMIC NUCLEUS 
by Robley D. Evans 
McGraw-Hill, 1955 $14.50 

Reviewed by Ward Whaling 
Assistant Professor of Physics 

Professor Evans has produced a 

hew text hook that will be widely 
Used in introductory nuclear physics 
courses at the graduate level. The 
book represents a new viewpoint in 
nuclear physics texts in that it is de¬ 
signed specifically to meet the needs 
of experimental students who are just 
beginning their laboratory work. 
However, it is in no sense a labora¬ 
tory manual; there is no discussion 
of experimental technique nor of the 
apparatus of nuclear physics. The 
treatment of counters illustrates the 
aim of this book to supplement con¬ 
current laboratory experience; in¬ 


stead of a description of particular 
types of counters one finds a 
thorough discussion of the physical 
principles of ionization, excitation, 
scattering, and brehmst rah lung, the 
basic phenomena which govern oper¬ 
ation of all nuclear counters. 

In an effort to make the book of 
maximum Utility to beginning stu¬ 
dents, only the Unavoidable minimum 
of quantum mechanics is employed. 
The author presumes only a working 

knowledge of the calculus and some 

familiarity with atomic physics. The¬ 
ory is introduced only as it is needed 
to interpret experiment and the book 
will not appeal to students whose 
interest is primarily theoretical. 

Starting with the fundamental 
static properties of nuclei in the 
first nine chapters, the author pro¬ 
ceeds in the next eight chapters to 
a consideration of nuclear forces 
arid nuclear models, nuclear reac¬ 
tions, radioactive decay, and the con¬ 
servation laws of nuclear dynamics. 

These first seventeen chapters make 



"an all-electric kitchen 
9 “a modern home 


Point of decision... 
an all-electric kitchen 

These days, one quick look is all it takes to spot a modern home ... 
arid more and more homemakers are refusing to settle for less. 

Many a home wins a buying decision by the margin of an all-electric kitchen. 

An all-electric kitchen stamps a home immediately and unmistakeably 
as really modern. It makes a borne more desirable . . , and that is 
just about the firmest foundation for lasting value. 

Desirability is essential to architect and builder reputation, and to 
investment soundness. That is why we make this Suggestion to architects, 
builders and lending agencies: Why not decide on all-electric 
kitchens .. . buyers do! 

Equipment information , planning , and other aids are available 
without cost or obligation. Call your local Edison office. 



Good Service , Square Dealing t Courteous Treatment 

SOUTHERN CALIFORNIA EDISON COMPANY 
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How you gonna keep ’em away from the farm after they’ve seen this 
machine? . . , Chances are, the people who develop this soil- 
conditioner, fertilizer-planter unit, with its air-conditioned control cab, 
will call on New Departure for ball bearings. Maybe they’ll just need 
New Departures that are already in world-wide use—like the Sealed- 
for-Life or the double-row angular-contact ball bearings. Or they might 
want an entirely new type—a "new departure” in ball bearing design. 
Either way. New Departure is the answer. Manufacturers everywhere know 
that New Departure always lives up to its name—being first with the 
finest in ball bearings. 


NEW DEPARTURE • DIVISION OF GENERAL MOTORS • BRISTOL, CONNECTICUT 


Today, New Departures are used by almost every 
manufacturer of farm equipment. That’s because 
New Departure ball bearings have proved their 
ability to carry all loads, preserve accurate align¬ 
ment of moving parts, cut friction and upkeep. 
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Books 


CONTINUED 


up the core of most introductory 
courses in nuclear physics; Profes¬ 
sor Evans’ treatment of this basic 
material is much more thorough than 
that in any previous book attempting 
to cover this broad field. Experi¬ 
mental students will especially wel¬ 
come the sections on the interpreta¬ 
tion of the results of angular distri¬ 
bution. angular correlation, and ex¬ 
citation experiments. Frequent refer¬ 
ence to the historical development of 
our present picture of the nucleus 
adds interest to the exposition of this 
material and helps to orient the stu¬ 
dent who is making his first intro¬ 
duction to the subject. Abundant 
references to the original research 
papers are provided for those who 
wish to pursue their particular inter¬ 
ests further; more than a thousand 

entries appear in the bibliography 

The author s rather discursive style 
will be popular with students; I have 
never heard my students object to a 
text because the ratio of prose to 
equations was too high. 


Following the discussion of the 
nucleus itself are eight chapters on 
the interaction of charged particles 
and electromagnetic radiation with 
matter. The excellent treatment of 
this subject which has been Pro¬ 
fessor Evans* Own particular research 
interest for many years, cannot be 
found elsewhere and will appeal es¬ 
pecially to radiobiologists and radio- 
chemists and others who are inter¬ 
ested in the physical effects of nu¬ 
clear radiation. Another feature that 
cannot be found in other texts is the 
extensive treatment of the application 
of statistical theory to the problem 
of counting random events; the last 
three chapters of the book are de¬ 
voted to this subject. 

Caltech alumni will be interested 
to know that this text is now being 
used ifi the graduate nuclear physies 

course here. Professor Evans, now 
at M.I.T., is a Caltech alumnus him¬ 
self, having received his BS here in 
] Q2f>. his MS in 1029 and his PhD 
in 1932, 


REFLECTIONS OF A PHYSICIST 

Second Edition, enlarged 

by P. W. Bridgman 

Philosophical Library $6 

P. W. Bridgman, Higgins Professor 

at Harvard and winner of the Nobel 

Prize in physics for 1946, collected 
most of his non-technical writings 
for publication in 1950. 

In this second edition of “Bcllcc- 
tiuns of a Physicist,” ten new papers 
have been added to the original col¬ 
lection—and slotted neatly into the 
various editorial subdivisions which 
were set tip for that collection. 

These reflections range over a 
good many fields, but the essays 
have one thing in common in that 
they all reflect Bridgman’s now- 
familiar “operational” approach. 

With skill and clarity. Dr. Bridg¬ 
man brings this experimental attitude 
to bear, not only on physical con¬ 
cepts, but on such things as the scien¬ 
tist’s place in society, cybernetics, 
politics and the scientific method. 



INDUSTRIE^ THAT MAKE AMERICA GR^Af 

OIL...FLUID ENERGY FOR 
AN ENERGETIC PEOPLE 


Crude oil spouting from the earth Is the 
fabulous fountain that has put this nation 
on wheels and wings. Oil has made mil¬ 
lions of homes and buildings more com¬ 
fortable and. through the “magic” of 

petro-cherhistry, hundreds of new products 
have been created, ranging from fabrics 
to formaldehyde. 

Modern, advanced refining methods are 
producing the most powerful gasolines 
ever offered, to fuel America’s 47 million 
cars. The airlines’ planes and the rail¬ 
roads* diesels depend on the same petro¬ 
leum for their tremendous power. 

The rocketing importance of oil to so 
many major segments of the nation’s 
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economy makes finding new reserves to 
he tapped an unending, expensive job. 
And it is to the industry’s credit that it 
is reinvesting—year after year—so much 

of its own money in exploration, research 

and expansion—determined to be ready 
to meet a market for petroleum fuels 
that is expected to climb to an awesome 
$32 biiliOn annually by 1075. 

The petroleum industry always has de¬ 
pended on steam for power, heating and 
processing. And steam’s versatility was 
most recently demonstrated when several 
major refineries contracted with B&W to 
build special Carbon Monoxide boilers to 
convert waste gases into useful power. 


B&W, working cooperatively with the oil 
companies, is providing efficient, econom¬ 
ical steam throughout the petroleum in¬ 
dustry—as it does throughout all U. S. 
industry. The Babcock & Wilcox Com¬ 
pany, Boiler Division, 161 East 42nd 
Street. New York 17, N. Y, 

N-l?3 
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CAREER GUIDANCE 


Through Applied Engineering 


wperry Field Engineering offers you 
a unique opportunity to determine 
the type of engineering for which 
you are best suited. Here you are 
able to study complete systems in¬ 
volving many phases of engineering 
such as precision automatic con¬ 
trols, electronics, radar, servo mech¬ 
anisms, gyroscopics, hydraulics, 
microwaves and computing mecha¬ 
nisms. You will gain a wide knowl¬ 
edge of various types of engineering 
through this experience — and 
through discussions of problems 
with Sperry engineers and scientists 
and with the customers as well. 

* After two or more yeais in this 
applied field of engineering you will 
have an excellent over-all picture of 
the engineering profession. You will 
also have a sound foundation for spe¬ 
cializing in any of these fields. You 
will be able to transfer to our labora- 


GYROSCOPE COMPANY 








NEW PRODUCT in the air conditioning field is Worthington s trots humidity, tike every Worthington product, this good- 
ultra-modern winter and summer home air conditioner. It's a looking unit is designed and built for a lifetime of quiet, effb 
compact package that heats, cools, circulates, filters, and con- cient service. 


Worthington s new residential air 
conditioners , packaged units ; big cen¬ 
tral station systems all are making 
headlines in the air conditioning field. 
And the same research and engineering 
skills responsible for their development 
are applied to all Worthington prod¬ 
ucts— engines, turbines, compressors, 
construction machinery, as well as 
pumps. 

For the complete story of how you 
can fit into the Worthington picture, 
write F. F. Thompson, Mgr.. Personnel 
& Training. Worthington Corporation, 
Harrison. New Jersey. 4^so 


new building in New York is the glass- new life for old stores. Shoppers stay 
sheathed Manufacturer’s Trust Building. It's longer, buy more in stores cooled by Worth- 

cooled by n Worthington central station sys ington units with the flew Dollar* 

tern —so Tig it does the same job as melting compressor. New 3-D circulation aims corn- 
300 tons of ice daily. fort right where you want it. 

See the Worthington representative when he visits your campus 

See the Worthinqton 

Corporation exhibit in 111 Mfc MM M H M MM MM tkM 

_New York City. A lively, WW W K ■ VI K PI ■ W Pi 

informative disploy or 

dnrfiOtlj Street 

When yoifre thinking of a good job—think high-think Worthington 

AIR CONDITIONING AND REFRIGERATION * COMPRESSORS * CONSTRUCTION EQUIPMENT * ENGINES * DEAERATORS * INDUSTRIAL MIXERS 
LIQUID METERS * MECHANICAL POWER TRANSMISSION * PUMPS » STEAM CONDENSERS * STEAM-JET EJECTORS « STEAM TURBINES * WELDING POSITIONERS 
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1956-1957 


The Ramo-Wooldridge Fellowships in 

SYSTEMS ENGINEERING 

POH 

Graduate Study at the 

California Institute of Technology 

or the 

Massachusetts Institute of Technology 


The Ramo-Wooldridge Fellowships in Systems Engi¬ 
neering have been established in recognition of the great 
scarcity of scientists and engineers who have the very 
special qualifications required for work in Systems Engi¬ 
neering, and of the rapidly increasing national need for 
such individuals. Recipients of these Fellowships will 
have an opportunity to pursue a broad course of gradu¬ 
ate study in the fundamental mathematics, physics, and 
engineering required for Systems Engineering work, and 
will also have an opportunity to associate and work with 
successful engineers and physicists in this field. 

Systems Engineering encompasses difficult advanced 
design problems of the type which involve interactions, 
compromises, and a high degree of optimization between 
portions of complex complete systems, as for example, 
between the electrical, mechanical, aeronautical, and 
chemical portions of a system. As an added complication 
the design of such systems is frequently very closely 
related to the characteristics of the human beings who 
will maintain and operate the systems. For the purpose 
of the Fellowship program, the words “Systems Engi¬ 
neering” are considered to include the techniques and 
practice of “Operations Research!’ 

The program for each Fellow covers approximately 
a twelve-month period, part of which is spent at The 


Ramo-Wooldridge Corporation, and the remainder at 
the California Institute of Technology or the Massa¬ 
chusetts Institute of Technology working toward the 
Doctor’s degree, or in post-doctoral study. Fellows in 
good standing may apply for renewal of the Fellowship 
for a second year. 

EtiGiBiLiTY-The general requirements for eligi¬ 
bility are that the candidate be an American citizen who 
has completed one or more years of graduate study in 
mathematics, engineering or science before July 1956. 
The Fellowships will also be open to persons who have 
already received a Doctors degree and who wish to 
undertake an additional year of study iocused specifi¬ 
cally on Systems Engineering. 

awards— The awards for each Fellowship granted 
will consist of three portions. The first will be an educa¬ 
tional grant disbursed through the Institute attended of 
not less than $2,000, with possible upward adjustment 
for candidates with family responsibilities. The second 
portion will he the salary paid to the Fellow for summer 

and part-time work at The Ramo-Wooldridge Corpora¬ 
tion. The salary will depend upon his age and experience 
and amount of time worked, but will normally be approxi¬ 
mately $2,000. The third portion will be a grant of $2,100 
to the school to cover tuition and research expenses. 


APPLICATION 

PROCEDURE 


For a descriptive booklet and application forms, write to The Ramo- 
Wooldridge Fellowship Committee, The Ramo-Wooldridge Corpo¬ 
ration, #ti20 Bellanca Avenue, Los Angeles 45. Completed applica¬ 
tions together with reference forms and a transcript of undergradu¬ 
ate and graduate courses and grades must be transmitted to the 
Committee not later than January 20, 1956. 


The Ramo-Wooldridge Corporation 

4820 BELLANCA AVENUE. LOS ANGELES 45. CALIFORNIA * LOS ANGELES TELEPHONE: OREGON 8*7161 
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Today at Martin, one of the finest engineering 

teams in the whole new world of flight systems de¬ 
velopment is at work on tomorrow's design and 
development problems. 

Most of the people on that team are young—and 
moving ahead fast with a dynamic arid fast-moving 
management. 

Push any button and you can get the story of 
some of the exciting things that are happening 
there. 

Contact your placement officer or J, M. Holly day, 
The Martin Company* Baltimore 3 ? Maryland, 
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THE VALUE OF SCIENCE 


by RICHARD P. FEYNMAN 


Of all its many values, the greatest must be the freedom to doubt 


F ROM TIME TO TIME, people suggest to me that 
scientists ought to give more consideration to social 
problems—especially that they should he more respon¬ 
sible in considering the impact of science upon society. 
This same suggestion must be made to many other 
scientists, and it seems to be generally believed that if 
the scientists would only look at these very difficult social 
problems and not spend so much time fooling with 
the less vital scientific ones, great success would come 
of it. 

It seems to me that we do think about these problems 
from time to time, but we don’t put full-time effort 
on them—the reason being that we know we don’t have 
any magic formula for solving problems, that social 
problems are very much harder than scientific ones, 
and dial wc usually don’t get anywhere when we do think 

about them. 

I believe that a scientist looking at non-scientific 
problems is just as dumb as the next guy—and when 
he talks about a non-scientific matter, he will sound 
as naive as anyone untrained in the matter. Since the 
question of the value of science is not a scientific 
subject, this talk is dedicated to proving my point— 
by example. 

The first way in which science is of value is familiar 
to everyone. It is that scientific knowledge enables us to 
do all kinds of things and to make all kinds of things. 
Of course if we make good things, it is not only to 
the credit of science; it is also to the credit of the 
moral choice which led us to good work. Scientific 
knowledge is an enabling power to do either good or 
bad—but it dues not carry instructions on liow to 

use it. Such power has evident value—even though 
the power may be negated by what one does. 

I learned a way of expressing this common human 
problem oil a trip to Honolulu. In a Buddhist temple 


there, the man in charge explained a little bit about 
the Buddhist religion for tourists, and then ended his 
talk by telling them he had something to say to them 
that they would never forget—and I have never for¬ 
gotten it. It was a proverb of the Buddhist religion: 

"To every man is given the key to the gates of 
heaven; the same key opens the gates of hell.’ 

What then, is the value of the key to heaven? It 
is true that if we lack clear instructions that determine 
which is the gate to heaven and which the gate to 
hell, the key may be a dangerous object to use, but 
it obviously has value. How can we enter heaven 
without it ? 

The instructions, also, would be of no value without 
the key. So it is evident that, in spite of the fact that 
science could produce enormous horror in the world, 
it is of value because it can produce something. 

Another value of science is the fun called intellectual 
enjoyment which some people get from reading and 
learning and thinking about it, and which others 
get from working in it. This is a very real and 
important point and one which is not considered enough 
by those who tell us it is our social responsibility to 
reflect on the impact of science on society. 

Is this mere personal enjoyment of value to society 
as a whole? No! But it is also a responsibility to con¬ 
sider the value of society itself. Is it, in the last 
analysis, to arrange things so that people can enjoy 
things? If so, the enjoyment of science js as important 
as anything else. 

But 1 would like not to underestimate the value of 
the world view which is the result of scientific effort. 
We have been led to imagine all sorts of things 
infinitely more marvelous than the imaginings of poets 
and dreamers of the past. It shows that the imagination 
of nature is far, far greater than the imagination of 


“The Value of Science 99 was given as a public address at the 1955 autumn meeting of 
the National Academy of Sciences , held on the Caltech campus November 2 , 3 and 4. 
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man. For instance, how much more remarkable it is 
for us all to be stuck—half of us upside down—by 
a mysterious attraction, to a spinning ball that lias 
been swinging in space for billions of years, than 
to he carried on the hack of an elephant supported 
cm a tortoise swimming in a bottomless sea. 

I have thought about these things so many times 
alone that I hope you will excuse me if I remind you of 
some thoughts that I am sure you have all had—or 
this type of thought—which no one could ever have 
had in the past, because people then didn’t have the 
information we have about the world today. 

For instance, I stand at the seashore, alone, and 
start to think. There are the rushing waves . . . moun¬ 
tains of molecules, each stupidly minding its own busi¬ 
ness . . . trillions apart . . . yet forming white surf 
in unison. 

Ages on ages . . . before any eyes could see , . . year 

fliflcr year . . . thunderously pounding the shore as now. 

For whom, for what? . . . on a dead planet, with no life 
to entertain. 

Never at rest . . . tortured by energy . . . wasted 
prodigiously by the sun . . . poured into space. A mite 
makes the sea roar. 

Deep in the sea, all molecules repeat the patterns 
of one another till complex new ones are formed. 
They make others like themselves . . .arid a new dance 
starts. 

Growing in size and complexity . . . living things, 
masses of atoms, DNA, protein . . . dancing a pattern 
ever more intricate. 

Out of the cradle onto the dry land . . . here it is 
standing . . . atoms with consciousness . . . matter with 
curiosity. 

Stands at the sea . . . wonders at wondering . . . \ . . . 
a universe of atoms . . . an atom in the universe. 

The grand adventure 

The same thrill, the same awe and mystery, come 
again and again when we look at any problem deeply 
enough. With more knowledge comes deeper, more won¬ 
derful mystery, luring one ori to penetrate deeper still. 
Never concerned that the answer may prove disappoint¬ 
ing, but with pleasure and confidence we turn over 
each new stone to find tin imagined strangeness leading 
on to more wonderful questions and mysteries—cer¬ 
tainly a grand adventure! 

ft is irtie that few unscientific people have this 
particular type of religious experience. Our poets do 

not write about it; our artists do not try to portray 

this remarkable thing. 1 don’t know why. Is nobody 
inspired by our present picture of the universe? The 
value of science remains unsung by singers, sn you 
are reduced to hearing—not a song or poem, but an 
evening lecture about it. This is not yet a scientific age. 

Perhaps one of the reasons is that you have to 
know how to read the music. For instance, the scientific 
article says, perhaps, something like this: “The radio¬ 


active phosphorous content of the cerebrum of the rat 
decreases to one-half in a period of two weeks.” 
Now what does that mean? 

It means that phosphorus that is in the brain of a rat 
(and also in mine, and yours) is not the same phos¬ 
phorus as it was two weeks ago, but that alt of the 

atoms that are in the brain are being replaced, and 
the ones that were there before have gone away. 

So what is this mind, what are these atoms with 
consciousness? Last week’s potatoes! That is what 
now can remember what was going on in my mind a 
year ago—a mind which has long ago been replaced. 

That is what it means when one discovers how long 
it takes for the atoms of the brain to be replaced 
by other atoms, to note that the thing which I call 
my individuality is only a pattern or dance. The 
atoms come into my brain, dance a dance, then go 
out; always new atoms but always doing the same 
dance, remembering what the dance was yesterday. 

The remarkable idea 

When we read about this in the newspaper, it 
says, “The scientist says that this discovery may have 
importance in the cure of cancer.” The paper is only 
interested in the use of the idea, not the idea itself. 
Hardly anyone can understand the importance of an 
idea, it is so remarkable. Except that, possibly, some 
children catch on. Arid when a child catches on to 
an idea like that, we have a scientist. These ideas do 
filter down (in spite of all the conversation about 

TV replacing thinking), arid lots of kids get the 
spirit—and when they have the spirit you have a 
scientist. It’s too late for them to get the spirit when 
they arc m oiir universities, so we rmist attempt to 
explain these ideas to children. 

I would now like to turn to a third value that 

ftc.ienre has. Tt is a little more indirect, but not much. 

The scientist has a lot of experience with ignorance 
and doubt and uncertainty, arid this experience is 

of very great importance, I think. When a scientist 
doesn’t know the answer to a problem, he is ignorant. 
When he has a hunch as to what the result is, he is 
uncertain. And when he is pretty darn sure of what the 
result is going to be, he is in some doubt. We have 
found it of paramount importance that iri order to 
progress we must recognize the ignorance and leave 
room for doubt. Scientific knowledge is a body of 
statements of varying degrees of certainty—some most 
unsure, some nearly sure, none absolutely certain. 

Now, wc scientists, arc used to this, and wc take 
it for granted that it is perfectly consistent to be 
unsure—that it is possible to live and not know. 
But 1 don’t know whether everyone realizes that this 
is true. Our freedom to doubt was born of a struggle 
against authority iri the early days of science. It 
was a very deep and strong struggle. Permit us to 
question—to doubt, that’s all—not to be sure. And I 
think it is important that we do not forget the import- 
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ance of this struggle and thus perhaps Jose what we 
have gained. Here lies a responsibility to society. 

We are all sad when we think of the wondrous 
potentialities hurnan beings seem to have, as contrasted 
with their small accomplishments. Again and again 
people have thought that we could do much better* 

They of the past saw in the nightmare of their times 
a dream for the future. We, of their future, see that their 
dreams, in certain ways surpassed, have in many ways 
remained dreams. The hopes for the future today are, in 
good share, those of yesterday. 

Education, for good and evil 

Once some thought that the possibilities people had 
were not developed because most of these people were 
ignorant. With education universal, could all men be 
Voltaires? Bad can be taught at least as efficiently as 
good. Education is a strong force, but for either good 

or evil. 

Communications between nations must promote under¬ 
standing: so went another dream. But the machines 
of communication can he channeled or choked. What 
is communicated can be truth or lie. Communication 
is a strong force also, but for either good or had* 

The applied sciences should free men of material 
problems at least. Medicine controls diseases. And 
the record here seems all to the good. Yet there are 
men patiently working to create great plagues and 
poisons. They are to he used in warfare tomorrow. 

Nearly everybody dislikes war. Our dream today is 
peace. In peace, man can develop best the enormous 
possibilities he seems to have. But maybe future men 
will find that peace, too, can be good and bad. Per¬ 
haps peaceful men will drink out of boredom. Then 
perhaps drink will become the great problem which 
seems to keep man from getting all he thinks he 
should out of his abilities. 

Clearly, peace is a great force, as is sobriety, as 
are material power, communication, education, honesty 
and the ideals of many dreamers. 

W e have more of these forces to control than did 
the ancients. And maybe we are doing a little better 
than most of them could do. But what we ought to be 
able to do seems gigantic compared with our con¬ 
fused accomplishments. 

Why is this? Why can’t we conquer ourselves? 

Because we find that even great forces and abilities 
do not seem to carry with them clear instructions on 
how to use them. As an example, the great accumulation 
of understanding as to how the physical world behaves 
only convinces one that this behavior seems to have a 
kind of meaninglessness. The sciences do not directly 
teach good and bad. 

Through all ages men have tried to fathom the 
meaning of life. They have realized that if some 
direction or meaning could he given to our actions, 
great human forces would be unleashed. So, very 
many answers have been given to the question of the 


meaning ol it all. But they have been of all different 
sorts, and the proponents of one answer have looked 
with horror at the actions of the believers in another* 
Horror, because from a disagreeing point of view all 
the great potentialities of the race were being channeled 
into a false and confining blind alley, in fact, it is 
from the history of the enormous monstrosities created 
by false belief that philosophers have realized the 
apparently infinite and wondrous capacities of human 
beings. The dream is to find the open channel. 

What, then, is the meaning of it all? What can 
we say to dispel the mystery of existence? 

If we take everything into account, not only what 
the ancients knew, but all of what we know today that 
they didn’t know, then 1 think that we must frankly 
admit that we do not know . 

But, in admitting this, we have probably found the 
open channel. 

This is not a new idea; this is the idea of the age 
of ica&un. This is the philosophy that guided the men 
who made the democracy that we live under. The 
idea that no one really knew how to run a govern¬ 
ment led to the idea that we should arrange a system 
by which new ideas could be developed, tried out, 
tossed out, more new ideas brought in; a trial and 
error system. This method was a result of the fact that 
science was already showing itself to he a successful 
venture at the end of the 18th century. Even then it 
was clear to socially-minded people that the openness 
of the possibilities was an opportunity, and that doubt 
and discussion were essential to progress into the 
unknown. If we want to solve a problem that we 
have never solved before, we must leave the door to the 
unknown ajar. 

Our responsibility as scientists 

We are at the very beginning of time for the human 
race. It is not unreasonable that we grapple with 

problems. There are tens of thousands of years in the 
future. Our responsibility is to do what we can, learn 
what we can, improve the solutions and pass them on. 
It is our responsibility to leave the men of the future 
a free hand. In the impetuous youth of humanity, we 
can make grave errors that can stunt our growth for 
a long time. This we will do if we say we have the 
answers now, so young and ignorant; if we suppress 
all discussion, all criticism, saying, ‘'This is it, boys, 
man is saved!” and thus doom man for a long time 
to the chains of authority, confined to the limits of our 
present imagination. It has been done so many times 
before. 

It is our responsibility as scientists, knowing the great 
progress and great value of a satisfactory philosophy 
of ignorance, the great progress that is the fruit uf 
freedom of thought, to proclaim the value of this 
freedom, to teach how doubt is not to he feared but 
welcomed and discussed, and to demand this freedom 
as our duty to all coming generations. 
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TV TOOK A WHIRLWIND TOUR of tile 
Caltech campus last month and covered 
the ground in 30 minutes, less com¬ 
mercials, on the Richfield Oil Cor¬ 
poration’s “Success Story” program. 
Some of the highlights of the tour 
are shown on these pages. 

Dr. Linus Pauling (left), chairman 
of the Division of Chemistry and 
Chemical Engineering, demonstrated 
and described some of his molecular 
models. Dr. Milton Plesset (waiting for 
his cue in the picture at lower left), 





















THE AIR POLLUTION PROBLEM 


by L. A. DuBRIDGE 



that our air pollution is called “smog/" The term '‘smog * 
originated in certain midwestern and eastern cities where 
—twenty years or more ago—ori damp, foggy winter 
days a black pall of soft-coal smoke settled over the 
city, blanking out the sun and literally turning day into 
night. Those black, sulfurous clouds were a mixture of 
coal smoke and fog. arid the name “smog” was a nat¬ 
ural one. 

The cure for that kind of smog, although it was not 
easy, was obvious—namely, stop the smoke! That is, 
stop burning soft coal or else put in smoke eliminators. 
And so in St. Louis. Pittsburgh and other cities the fac¬ 
tories put in eliminators and better combustion con¬ 
trols; the apartment houses and private homes switched 
from soft coal to hard coal or to oil or gas. Arid 
presto! The smog stopped! 

But Los Angeles begins where Pittsburgh and St. 
Louis left off. We have not burned soft coal here for 
fifty years. Our worst smoggy days are like bright, dear 
sunshine compared to a good old-fashioned St. Louis 
smog. Even today there is plenty of air pollution in 
every major city in the nation. 

The Los Angeles air pollution problem is more serious 
than «orrie. not because we are ‘‘dirtier** than other 
cities, but only because Mother Nature, in providing ij= 
such a nice climate, failed to provide southern Cali¬ 
fornia with adequate ventilation. Hence, we must be 
much cleaner than anyone else needs to he. 

Because old-fashioned eastern -mog was largely 
caused by one thing—namely, soft coal -we in the 
West also, al first, looked for a simple single cause for 
our trouble, fri 1912-In everyone was sure that the 
wartime synthetic rubber plants were the major culprit. 
Possibly, then, tfiey were. But by 1945 they were clean¬ 
ed up or shut down, yet the air pollution persisted. Then 
we went after sulfur. Expensive equipment was built to 
remove sulfur from the stack gases of refineries and 
other industrial plants. This too was probably a good 


thing to do. but the pollution problem persisted. Nor 
did the elimination of many of the principal sources of 
visible smoke and fumes solve the problem. 

Finally, the time came when a few people realized 
that we had a really tough problem on our hands in 
Los Angeles and that someone had better do some good 
solid research to find out just what were the objection¬ 
able pollutants in Los Angeles air and where they were 
coming from. 

Eight years ago the newly organized Air Pollution 
Control District began its research program. About the 
same time the oil industry—the most frequently blamed 
culprit—started more research. Two years ago the 
Air Pollution Foundation began an independent research 
program, and today a very substantial attack on the 
problem is under way in many laboratories. Neverthe¬ 
less. we are still not spending half as much as we should 
on research. We are still trying to solve a hillion-dollar 
problem with peanuts! 

The very first results of this research revealed the 
complexity of the problem, ft soon became evident that 
there were many component's of air pollution—and that 
some of them at least had no relation at all to visible 
smoke. They came from invisible vapors of unhurried 
gasoline arid other petroleum products. But these in¬ 
visible and supposedly innocent vapors, on re trapped 
under the southern California inversion laser, went 
through o chemical change-—a complex scries of changes, 
in fact in which one essential contributor was fof all 
things) our good friend. California sunshine! It was 
found that smoggy air contains peroxides of these 
gasoline and other organic substances, ft also contains 
ozone and nitrogen oxides, in addition to the usual smoke 
and dust of a metropolitan area. 

Air pollution in Los Angeles is thus many things- - 
many things going into the atmosphere and there react¬ 
ing with each other and with the air itself, and with 
sunshine, in complex ways. The cities of the East today 
face this same problem -that is, “oil smog has re¬ 
placed “coal smog.” The cleanliness of the air in various 
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Some plain words about smog— what it is, where It 
comes from, who’s to blame and what we can do about it—by the 
new chairman of the Board of the Air Pollution foundation 


communities at various times is mostly a matter of how 
good is the ventilation. 

Clearly, there was a whole series of new questions 

to be answered about this new kind of smog. First wc 

must ask what are the most objectionable effects of air 
pollution. Eye irritation? Bad smell? Bad taste? Low 

visibility? Rubber cracking? What causes each of these? 

Are many compounds involved? Or only a few? Or only 
one? Through which chemical reactions are the harmful 
materials produced? From what raw materials? What 
catalysts, if any. participate in the reactions? Can they 
be controlled? How? How much will it cost to reduce 
the emission of various materials? To what levels can 
each be reduced? To what levels must it be reduced to 
make our air tolerably clean? 

These are questions whose answers were all unknown 
a few years ago. Indeed we did not know enough then 
even to ask some of them. Many of the answers are 
unknown today. But today every one of these ques¬ 
tions is under intensive study; some can now be an¬ 
swered. That is itself tremendous progress. 

Let us turn first to the question, “What are the ob¬ 
jectionable effects of air pollution?” It is not difficult to 
prepare a list. The principal items are (1) reduced 
visibility, (2) eye irritation, (3) damage to plants, (4) 

the cracking of rubber, (5) a pungent odor, (6) a gen¬ 
eral physical discomfort on the part of many people 
who are especially sensitive. In addition, there may be 
longer-term health effects which we do not understand, 
but no specific hazard attributable to air pollution has 
yet been established. 

Now if one stops to think about it, it is rather amaz¬ 
ing that there are so many diverse effects produced by 
impure air. One can think of many things in the air 
which would cause reduced visibility but which would 
not have a bad smell, which would not crack rubber, 
damage plants, or produce eye irritation. Conversely, 
there are many things which could produce a bad smell 
and eye irritation which would not reduce visibility. 
Yet our general observation is that all these effects are 


observed together on smoggy days. The first question 
which arises, tiierefore, is whether all of these effects 
are due to a single substance or whether they are due 

to several substances which happen to appear together. 

In the last two years careful measurements have 
shown that actually the degree of eye irritation^ of 
visibility reduction and of plant damage Ho not in 
fact, all rise and fall together. On some days, or dn 
certain hours of a single day, the relative intensity of 
these phenomena may very considerably. An obvious 
example is when a dense sea fog rolls in and mixes with 
the man-made smog. On such days the visibility be¬ 
comes very low indeed, although the smell and eye 
irritation may not be too objectionable. It now seems 
clear that the different objectionable results of smog 
are produced by several different contaminants in the 
atmosphere—not all by a single substance. 

If this is the case, one might think that the next 
step would be to determine all the foreign substances 
in the air and then find out which ones produce which 
effects. This is not so easy as it sounds for there are 
literally hundreds of compounds and materials present 
in our atmosphere, mostly in very tiny quantities, 
many of them far below any possibility of noticeable 
effects. At the same time, one of the grave difficulties 
of the air pollution problem ig that certain sub¬ 
stances need be present only to the extent of a few 
parts in one hundred million in order to have detect¬ 
able or even objectionable effects. In fact, the identi¬ 
fication and measurement of such tiny concentrations of 
material is, in itself, a great achievement in analytical 
chemistry. Newly developed instruments are now auto¬ 
matically recording, day and night, the concentrations 
of some of these materials. 

Today we have a pretty fair picture of the pollutants 
in the air which seem to be causing the principal ob¬ 
jectionable characteristics of smog. 

In the first place, we find particulate matter—that is, 
finely divided solid particles of smoke, ashes, dust, and 
similar substances, plus tiny liquid droplets, both of 
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water and of different kinds of organic substances. 

We then find an array of gaseous compounds* par¬ 
ticularly the following: (1) vapors of gasoline arid oil 
(known chemically as hydrocarbon vapors) ; (2) 

nitrogen compounds, particularly nitrogen oxides (form¬ 
ed principally in combustion processes from the nitrogen 

in ordinary air) ; (3) ozone (a compound whose mole¬ 
cules consist of three oxygen atoms, whereas the ordinary 

oxygen in our atmosphere has two oxygen atoms per 

molecule); (4) oxides of hydrocarbons (that is, gaso¬ 
line and oil molecules to which one or more atoms of 
oxygen have been attached): and (5) sulfur com¬ 
pounds, especially sulfur oxides (formed principally 
in the burning of fuels which contain small quantities of 
sulfur). 

If we consider the particulate matter first, we quickly 
recognize that it is the principal factor in the reduction 
of visibility. Reduced visibility is caused by the scat¬ 
tering of light from tiny individual solid or liquid par¬ 
ticles suspended in the atmosphere. It is not caused by 
gaseous materials. These particles can consist either of 
actual solid particles, as of smoke or dust; or of liquid 
droplets as in the case of a fog; or of liquid droplets 
condensed on solid particles. 

The solid particulate matter is easiest to see and to 
control. Clouds of smoke or dust coming from industrial 
plants or from backyard incinerators are readily detect¬ 
able. The Lob Angeles Air Pollution Control District 
has made giant strides in reducing the amount of smoke 
and dust being emitted by industrial plants, and it will 
not be long before solid particulate matter from this 
source will be reduced to a fraction of what it was a 
few years ago. For many plants, the combustion right 
now is just about as clean as engineering science knows 
how to make it. And yet that is not good enough! More 
research to develop techniques of smoke reduction is 
needed. 

Backyard incinerators 

The Air Pollution Control District has also taken im¬ 
portant steps toward the elimination of the backyard in¬ 
cinerator which remains today as the most important 
source of solid particulate matter in our atmosphere. 
Throwing smoke, ashes and dust into the air from a 
million and a half backyard incinerators is a dirty. 

filthy custom and it should have been stopped long ago. 

I am riot saying that the incinerators are the sole cause 
of air pollution, but they do project over a hundred tons 

of “dirt” into the atmosphere each day and when this 

is eliminated we will have purer, cleaner air iri the Los 

Angeles basin. 

To reduce the smoggy haze caused by tiny droplets 
of organic materials is not so easy. Clearly, we must 
control the sources of these organic materials. Some of 
these materials are emitted originally as gases or vapors, 
blit later are transformed into liquid droplets. 

This brings us to the gaseous components of polluted 
air. As a result of work in many scientific laboratories 
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in the past few years, it appears now that the principal 
offensive gases in our atmosphere are oxides of hydro¬ 
carbons, oxides of nitrogen and ozone. Though these 
are not the only atmospheric pollutants, they seem to 
be the ones principally responsible for eye irritation, 
for plant damage and for the cracking of rubber. 

Where do these gaseous compounds come from? 

Nitrogen oxide, whose role in the air pollution prob¬ 
lem was almost unrecognized a few years ago, is pro¬ 
duced in nearly every combustion process. Wherever 
oil, gas, coal, wood, trash, or anything else is being 
burned, some of the nitrogen in the air is combined 
with oxygen to form nitrogen oxides. The nitrogen 
oxides are gases which are quite invisible and, there¬ 
fore, not all the sources can necessarily be located by 
going around looking for smoke clouds. In fact, it is un¬ 
fortunately necessary to report that no way of reducing 
the emission of nitrogen oxides into our atmosphere has 
yet been invented. Since combustion is the basis of any 
industrial society, since combustion occurs in every 
home, apartment building, power plant and factory, it is 
clear that strenuous efforts to develop methods of re¬ 
ducing the emission of nitrogen oxides are called for. 

Oxides of hydrocarbons 

The situation is somewhat similar in the case of the 
oxides of hydrocarbons. It is these substances which are 
the principal causes of eye irritation and plant damage. 
These hydrocarbon oxides are formed in the atmosphere 
itself where unhurried hydrocarbons, in the presence of 
sunshine and nitric oxide, combine with the oxygen of 
the air. Since, obviously, we in southern California can't 
eliminate either sunshine or air, the only way of re¬ 
ducing the oxides of hydrocarbons is to reduce the 
emission of hydrocarbons and nitric oxide. 

Now hydrocarbon vapors—that is, vapors of gasoline, 
oil and other organic materials-—are also normally quite 
invisible. Hence, again, the sources of these vapors can¬ 
not be observed by visual means. We do know, how¬ 
ever, that any process involving the burning of gaso¬ 
line, oil, natural gas or other petroleum products re¬ 
sults in the emission into the air of a certain percent¬ 
age of unburned vapors. In addition, wherever volatile 
gasoline or other petroleum products are exposed to the 
air fas in storage tanks or filling stations) there is a 
certain amount of evaporation into the air. 

It is to find methods of reducing the emission of these 
hydrocarbons into the atmosphere that the most stren¬ 
uous efforts, both in research and in enforcement, are 

now focused. The problem is a terribly difficult and 
complex one. We can say. however, that industry in 
recent years has taken important strides in reducing the 
escape of hydrocarbon vapors from its plants. To reduce 
the contribution of the automobile is the next stage 
of the problem. 

The third objectionable impurity in the air which 1 
have mentioned is ozone. Ozone is not produced in 
combustion processes at all, but is formed entirely in 
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the atmosphere from air aiid sunshine with the catalytic 
assistance of nitrogen oxides, hydrocarbons or other 
organic materials. We know that clean, pure desert air 
at sea level contains no appreciable quantities of ozone. 
On a smoggy day in Los Angeles, however, ozone occurs 
in amounts ranging up to six- or eight-tenths of a part 
per million. 

It seems clear that ozone is the principal contributor 
to the cracking of rubber. Yet no person or company 
is guilty of putting ozone into the air! Naturally, there¬ 
fore, the Air Pollution Control District faces a dilemma. 
Ozone is a bad air contaminant, but nobody is con¬ 
taminating the air with ozone. Like the hydroea rl)%m 
peroxides, it is a compound formed in the atmosphere 
as a result of the action of sunshine plus oxygen plus 
'some other i m j>uraties. 

Several years ago it was shown in laboratory experi¬ 
ments (by Dr. Haagen-Sinit of Caltech) that hydrocarbon 
vapors plus nitrogen oxides plus light will form ozone 
and peroxides. It is now clear that the major problem 
is to find ways of reducing the amount of these sub¬ 
stances which enter our atmosphere. But these sub¬ 
stances are found in every combustion process. And we 
can’t stop combustion and stall have an industrial com¬ 
munity. 

Does this mean that the problem is a hopeless one? 
Certainly not! it does, however, mean that the problem 
is not going to he solved next week by pushing a button 
or by putting somebody in jail, or firing somebody from 
his job, or even by holding mass meetings of indignant 
citizens. What are the ways by which the pollution 
nuisance will be reduced? 

Change of climate 

First, let us dispose of one class of remedies which 
keep cropping up; namely, those which involve chang¬ 
ing the climate of the Los Angeles area or producing 
better ventilation. All such schemes, involving blowers 
or fans or heaters or smokestacks, can be seen in per¬ 
spective if we remember simply that the total mass of 
the air which lies over the Los Angeles basin between 

sea level and about 500 feel is approximately one- 
quarter of a billion tons. In other words, the weight of 
the air which we have to deal with is twice the weight 

of all the steel produced in the United States in a whole 
year. 

Now if we had 250 million tons of steel sitting in 
downtown Los Angeles and we had to transport it 50 
miles out into the desert; twice a day, we would recog¬ 
nize that we had quite a job on our hands. A quarter 
billion tons of steel, incidentally, would he a pile 1000 
feet Jong, 1000 feet wide and 1000 feet high. Moving 
this steel would actually he easier than moving air, be¬ 
cause at least; you could load it on freight cays and 
haul it away! But to move the air in the Los Angeles 
basin rapidly enough to change it, say, twice a day 
would require more power ( whether it he in the form of 
heat, electricity, sunshine or gasoline engines) than all 


the electric power generated in the United States. 

in other words, we are not going to get rid of the 
Los Angeles smog by blowing it away! What should 
we do ? 

First we need more research. We cannot eliminate 
combustion itself hut we can find ways to make com¬ 
bustion more complete so that smoke and unhurried 
hydrocarbon vapors do not escape. If smoke and hydro¬ 
carbons were completely burned, the products would be 
simply water vapor and carbon dioxide which are quite 
harmless. 

In larger power plants the combustion is already 
quite complete. Industrial companies are very anxious 
to prevent valuable imhurned fuel from escaping up the 
stacks. But some smoke does escape and a considerable 
quantity of nitrogen oxide escapes. It is very important 
to find ways of converting these nitrogen oxides hack 
to nitrogen and oxygen before they escape. There is, 
doubtless, some catalytic process which will do this, hut 
no practical method lias been found. 

The principal source of smog 

The two million automobiles of Los Angeles are 
pumping into the air 1200 tons of unhurried gasoline 
plus 300 tons of nitrogen oxide each day. This is four 
times as much hydrocarbon as comes from industrial 
sources and is 50 percent more nitrogen oxide. The 
laboratories of the automobile industry are working 
hard on methods to improve the combustion of the gaso¬ 
line. No satisfactory device for this purpose has, how¬ 
ever. yet been produced, and there is certainly a year 
or more of development and test work still ahead be¬ 
fore one can he adopted and placed on the market. A 
nitrogen oxide eliminator is still further away. No one 
knows how much either device will cost. Certainly the 
total job of equipping two million cars will take both 
time and money. The thing to remember is that you 
and 1 and the other two million car owners are the 
principal source of smog—and we are going to have 
to pay to get it eliminated. Still worse, we are going 
to have to wait patiently until the engineering research 
required to develop the necessary devices has been com¬ 
pleted. 

In the meantime, we can do three thing*: (1) I I bn in- 
ate the backyard incinerators which produce many 
hundreds of tons of smoke, dirt, organic materials and 
nitrogen oxides; (2) support the research programs 
of the Air Pollution Foundation which are seeking to 
find new methods of reducing air pollution; (3j sup¬ 
port the Air Pollution Control District in both its re¬ 
search and enforcement activities. 

Finally, we can cease quarreling among ourselves 
about who causes the most smog. We all cause smog, 
and not until we all stop our contribution will our 
air he tolerably clean. It cost % °f a Million dollars 
to get an adequate supply of pure water in southern 
California. We should he willing to pay as much fui 
pure air. 
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In Blacker’s courtyard—a showboat (the Vernon L. 
Sturnfetst) rides at anchor in a man-made river. 


STUDENT LIFE 


WTJEY, 1 need two coolies/ a voice bawled out but 

1 the Techman took it as an invitation to hide 
behind the paint brush he was daubing with. A thing 
possessed had descended upon the troops. A pressing 
deadline had concentrated a week’s work into a day’s. 
Even Snakes had become aware that corn motion made 
study difficult. Self-appointed Degrees were tossing 
work to anyone not moving. Nothing like the old com¬ 
munal atmosphere. 

The Techman wondered if Marx would have ap¬ 
proved the dance as good training. He began to ap¬ 
preciate the fallacies of communist philosophy. 

"This thing’s so great l think I’ll get a date for 

it,” liis pdiiitbucket partner interrupted. No comment. 

That was a real “guts play” from a guy who hadn’t 
had a date since the last Interhouse. 

4 Bet. it rains tonight,” one of the sunny-side-up 
boys interjected. He was put down by silence. The 
Interhouse Dance was Tech’s principal claim to fame 
in the social realm and everyone knew damn well it 
couldn’t rain. When completed it would reveal how 
futile similar attempts of all other schools were. As a 
onetime fraternity than lie wasn’t completely con¬ 
vinced of this, but believing made the work less irri¬ 
tating. 

He had to admit that if ingenuity could make a 
dance, the prophecy would be fulfilled. Talent arid 
drive not often tapped was being shoved into the 
sunshine of the courtyard and it was good. He won¬ 
dered how these guys managed to hide themselves so 
well during the rest of the year. Both money and 
energy were being expended prodigally. A gentleman’s 
agreement had s-ct a limit of $500 per house, ft was 
a well-meant but impossible gesture. A pre-daoee esti¬ 
mate from one house had totaled $950.. This was mad¬ 
ness. thought the Teebrnan So had they : they pared ii 
to 1600. 

A shower, a meal arid a look to see what classes 
Had Keen missed last week, then hack to the brain¬ 
child. With all the purpose and diligence of Noah, 
the troops were striving to catch lost time. There was 
an unrelenting clamor from seven to four a.fri., the 
whir of buzz-saws and collisions of hammers. The 
Techman had serious misgivings about his choice of 
a courtyard room. 

Last minute scenery additions rounded the atmosphere 
while the Techman dragged himself to pick Up his 
woman. Pre-parties filled the alleys with shuttling guests. 
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In Dabney $ Dreamland—electronically synchron¬ 
ized fountains cascade in a setting of filtered light. 





J? iih co^mr labor, a week'# 
can be concentrated into a a 


Luriosnv soon prodded the i eehman and date to other 
houses. His pride assured hi in that nothing could with¬ 
stand critical comparison with his house’s creation. 

Early arrivals had chanced wet paint and stray 
tools, hut by nine o’clock all was clear. Dance music 
shaded from Guy Lombardo to progressive. Fountains 
spewed refreshments and it was '‘elbows in” dancing 
throughout the evening. Where all the people had come 
from he wasn’t quite sure; maybe some were those 300 
instructors who were reputed to be at Tech for his 
benefit. 

With churning paddlewheel and a whistle to strike 
envy into any locomotive, the original “Showboat” 
spanned the lake that once was JBlacker’s courtyard. He 
knew the whistle worked; the hoys finished installing 


[ ame in the social realm 


that the Inter house is still Tech 


'e crow 
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it last night and its testing had jerked him from his 
coma like a bucket of ice water. 

In the room perspective had been distorted; he 
began to feel Dabney’s “Dreamland/* He was pleasantly 
lost for a moment. Outside, electronically synchronized 
fountains cascaded in a setting of filtered light. 

As a newly-caged animal eventually settles into the 
luxury of captivity, so the milling throng became fa¬ 
miliar wilt i Lite spectacle and the ail relaxed. 

The sunken hull of Verne’s Nautilus guarded the 
olive walk entrance to Throop Club. Above dancing 

couples, undulating tentacles seemed to keep half time 

to the cool music. Buddha teleported his likeness to 
approve the Chinese garden that was Ricketts. All was 
theme Moat, drawbridge and dungeons marked Flem¬ 
ing’s medieval castle. Suits of armor lined the wall. 
A coffin of nails reminded his fatigue that it was past 
midnight and he should sleep. 

Money’s worth 

It was a peaceful day like one after exams. The 
campus was an oasis of tranquility between California 
and San Pasqual streets. The Tech man smoked himself to 
his next class. It was sparsely settled; guys who lived 
far away had left early for the Thanksgiving holiday. 
This was the last class of the day and he was anxious 
to be on the road too. He would have hated to miss 
class for the simple reason that then he wouldn’t be 
getting his money’s worth. In this respect be was a 
camp us a no ma 1 y, 

The instructor’s back followed the all-knowing chalk 
across the blackboard. He was mumbling every third 

symbol arid arriving at the result it had taken the 
Tech man two hours to achieve the night before. The 
instructor finally broke from the board with, “So you 
see there’s nothing conceptually new in this problem; 
jtist draw the free-body diagram,” 

I’ll bet this guy was conceived through a free-body 
diagram, thought the Techman. The bell rang like a 
reprieve, signalling the end of his money’s worth. 

It was still a beautiful day, but tomorrow would 
be better, even if it rained—-Thanksgiving and all 
the trimmings. One of the most valuable courses offered 
on campus, he mused, was “How to Appreciate Your 
Mother’s Cooking,” proctored by the student house 
kitchens. Yes sir. Turkey, Thanksgiving arid all the 
trimmings. 

It was the best to be home, home with the old folks 
and the guvs he had grown up with. It was almost 
tradition now for the old gang to get together over 
the holiday. 

'TIi, St. George, Iiow*s life in the monastery? You 
stire look thin, what do they feed you up there besides 
books ?” 

“Oh,, we get string arid strident hniise food 

The Techman was on the defensive; it was all right 
for him to criticize, but let someone else take a verbal 
poke at Tech and his jaw jutted. It irritated the hell 


out of hi m to see the “ w iser- in-the- way s-o f - t he-w o rl d ” 
smirks on the faces of his old liberal arts buddies. 
He tried to dismiss it as the compensation of clods who 
mistook rumors and appearances for facts. 

Something had happened to him since he’d been at 
Tech that lie knew could have happened few other 
places. It was probably the living and associating with 
people of broader and richer philosophies than those 
uf iiiost of the college iiieri be had known elsewhere. 
Maybe there was even a touch of the religious in it; 
he wasn’t sure. Whatever it was was worth all the 
booze parties in the World. This he knew arid felt, 
and there were few things he both knew and felt. Not 
that he had anything against “living,” but he knew 
it existed at Tech as a diversion, hot as an end or 
even a means. 

He had better not let the stuff they had put under 
his skin show through or these guys would never 
lay off. 

I’ll just play along, he decided. 

“How do you hoys like fraternity life?” the Tech¬ 
man queried. 

“It’s great for the social life. How do you guys 
up there study without social life?” 

“What do you mean? We have plenty of social life 
at Tech. We have exchanges and dances and Throop 
Club Stags and even election rallies with beer for those 
over 21 and root beer for those under.” 

“Gee whiz, we didn’t realize you fellas had such a 
raucous existence. Where do you keep your women?” 

“Oh, we can take them rip to the rooms until 10:30 
on week nights or 12:30 on weekends and sometimes 
till 1:00 on big dance nights like the fnterhoUse.” 

“Why do they set art arbitrary time like 10:30? That 
doesn’t sound scientific to me.” 

“I guess they figure if time is called at 10:30, the 
girl has a fighting chance.” he answered sarcastically. 

Rough life 

"What kind of beer you drinking now. St. George? 
You a Coots man yet?” 

“No, I don’t get much beer at Tech. Beer is strictly 
taboo, say the rules.” 

* 4 How do ■ • yo ii dv : ? ”' •' 

“On, we manage,” he replied with consummate 
modesty. 

“Boy. what a rough life you guys must lead. No 
beer. They even gel beer in the Army/* 

“I know, but would I join to gel it?” 

Beer taboo? He couldn t remember anyone being on 
p t obati on for 1 iqUor. 

“Why don't you have ri beer with Us?” his host 
invited. 

“OK. I’ll try one of your ‘CoorsY’ accepted the 
Tech man Sitting in the «nn nipping the beer he 
felt at home. He sure wished he’d brought a book; 
the beer didn’t taste quite right without one, 

—Tom Bodge 9 57 
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FACULTY PORTRAIT 



GUTENBERG 


Geophysicist 


T> ENO CUTENBERC lias been on the staff of Cal- 
tech’s Seismological Laboratory for 25 years. For 
8 years he has been director of the Laboratory, which 
was set tip to study the size, location, occurrence and 
cause of earthquakes in the world in general and on 
the Pacific Coast in particular. Many of the advances 
in this work have either been accomplished or inspired 
by Dr. Gutenberg, and, because of his important basic 
researches and discoveries, the ultimate goal of earth¬ 
quake prediction is a good deal nearer. 

As a man who has spent much of his professional life 
in the study of earthquakes, it is fitting that the most 
famous story about Beno Gutenberg should center 
around a quake. 

When Einstein was visiting Caltech in 1933 he asked 


Gutenberg if he could someday give him a short review 

of earthquake research. So, one Friday afternoon, after 
Einstein had given a physics lecture, the two men started 
across the campus to the Athenaeum, where Einstein was 
staying, while Gutenberg explained some of the phe¬ 
nomena connected with earthquakes. 

On their walk they noticed, but ignored the fact, that 
people seemed to be acting in a rather peculiar manner 
—dashing across their path and shouting to each other 
- hut their discussion continued uninterrupted until they 
met Professor Bichard To]man. waiting for them on the 
Athenaeum steps. 

“Well,” he said, “now you've had first-hand expe¬ 
rience with an earthquake/’ 

And that was the first they knew that the) had just 
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that minute walked blithely through the disastrous Long 
Beach earthquake. 

Mrs. Einstein had the last word on the affair when 
she met Mrs. Gutenberg on the street next day. 

44 What do you think of our two dumbbells?** she 
said. 

Berio Gutenberg was born in 1889 in Darmstadt, Ger¬ 
many. where his father owned a soap factory. Be no was 
the eldest son. but he had no interest in the family busi¬ 
ness ; he was going to be a high school teacher of 
physics and mathematics. 

At the University of Goettingen he took his first 
courses in geophysics, a subject which at that time in¬ 
cluded seismology, meteorology, some oceanography, the 
earth’s magnetism and the structure of the earth. As a 
science, geophysics was then so young that after two 
years of study Berio was told that he had now learned 
all there was to know in the field, so he was accord¬ 
ingly qualified to start work on a thesis. 

It was still not his intention to stay in geophysics, but 
this opportunity was too good to miss, and he wrote his 

thesis on the origin of microseisms, which are small dis¬ 
turbances, more or Jess continuously registered by sensi¬ 
tive seismographs, constituting the background motion 
upon which earthquake recordings are superimposed. 

Gutenberg got his PhD in 1911, when he was 22 
years old, and stayed on at Goettingen to continue his 
studies in mathematics arid physics and his geophysical 
research. The following year he finished his first major 
paper—on the core of the earth. This paper, which made 
the first correct determination of the structure of the 
earth’s central core, is one of Gutenberg’s most im¬ 
portant contributions to seismology. 

Military service 

After a year of military service, Gutenberg took a 
job as an assistant in the central office of the interna¬ 
tional Seismological Association at Strasbourg, which 
was then in Germany. He was called back into service, 
however, when Germany went to war in 1914. On his 
first day in the field he was hit by an exploding shell, 
hospitalized, and finally returned to Strasbourg, where 
he was assigned to the training of volunteers. In 1916 
he volunteered himself, for weather-forecasting service, 
arid was sent to the Meteorological Central Station near 
Berlin. 

Strasbourg was occupied by the French at the end of 
the war. There were few jobs open to German scientists 
—there or anywhere—and German universities had no 
money to pay teachers. Gutenberg decided to strike out 
on his own, and continue with his research and writing. 

There was trouble with the family factory though. 
Berio's younger brother, Arthur, who had been brought 
Up to take over the business, was killed in the w^ar, 
and Father Gutenberg was too old to handle the factory 
nlone anymore. Berio bad to lend a hand. 

In 1919 he was married to Hertha Dernburg of Darm¬ 
stadt. Like most young German women, she had been 


forced to learn a lot about the world of business dur¬ 
ing the war, when the men were gone, arid she went to 
work with her husband at the factory now. 

During the years of inflation that followed in Ger¬ 
many, the Gutenbergs were better off than most. True, 
the factory was barely operating at all, and raw ma¬ 
terials were almost impossible to get—but soap was so 
desirable that it was always possible to barter a cake 
of soap for a pound of butter, or three cakes for a 
pair of shoes. 

hi 1923 the University of Frankfurt asked Gutenberg 
to give courses in geophysics and to take charge of the 
seismological station at the university’s Taurius Obser¬ 
vatory. For several years he served the university as a 
privatdozenf fan instructor, actually, but with no other 
pay than a percentage of the tuition paid by his stu¬ 
dents). In 1926 he was promoted to Professor Extra- 
ordinariiis, an impressive title that carried with it an 
unimpressive stipend—which was at least tax free. 

An overloaded life 

In 1927 Gutenberg’s father died. With the help of 
his wife, he managed to keep the factory going, teach at 
Frankfurt, and keep oh with his research arid writing in 
the evenings. Despite this overloaded life—or very pos¬ 
sibly because of it—Gutenberg made some of his greatest 
contributions during these years. Among other things, he 
determined the temperature of the upper atmosphere on 
the basis of the propagation of sound waves; he wrote 
a textbook oil geophysics; he wrote an introductory text 
on seismology; and he edited the mammoth Handbook 
of Geophysics. He became, in fact, one of the two or 
three highest internationally recognized authorities in 
the fields of seismology arid geophysics. 

In 1929 he was invited by the Carnegie Institution 
of Washington to attend a conference at the Seismo¬ 
logical Laboratory in Pasadena, which was then being 
administered jointly by Carnegie arid Caltech. Once be¬ 
fore, Gutenberg had been invited to America, by Har¬ 
vard, but had turned down the hid to lecture for a year 

there because he was unable to break away from his 
business for that long. But the Seismological Laboratory 
confer price was only a two-week affair, and so he ac¬ 
ceptednot knowing that he was really going to he 
looked over as a possible addition to the Laboratory’s 
staff. 

***1 I! see you again. R, A. Millikan said significantly, 
as he was seeing Gutenberg off at the station, after the 
conference. 

“No.” said Gutenberg pleasantly, determined never 
to make this trip this fast again, “I don’t think so.” 

When he was actually invited to join the Laboratory 
shortly afterwards, it didn’t take Gutenberg very long 
to make up his mind. For one thing, it would mean he 
could devote all his time to writing and research; for 
another, it would mean that lie arid his family would be 
living in America and it seemed clear to him then 
that Europe was heading for another war. 
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A Campus-to-Career Case History 



“Always something new” 


’'Different types of work appeal to different 
men/' says Donald O'Brian (A.B., Indiana, "50), 
in the Traffic Department with Indiana Bell Tele- 
phone Company, “For me, I’ll take a job that 

keeps me hopping. And that’s just the kind of 

job I have. 

“You’d think that after two years I’d have all 
the variables pinned down. But it doesn’t work 
that way. When you supervise telephone service 
for thousands of different customers whose needs 


are always changing, there’s always something 
new coming up. 

“I started with Indiana Bel] in 1952, after 
two years in the Army. My training program 
exposed me to many different kinds of tele¬ 
phone work-customer contact, personnel, ac¬ 
counting, operations. I saw a lot of jobs which 
looked as interesting as mine. As much as 1 
like what I’m doing now, I bet I’ll like my next 
spot even better.” 


s Don’s enthusiasm for his job is pretty typical of how 

i most young college men feel about their telephone 

i careers. Perhaps you’d be interested in a similar oppor- 

i tunity with a Bell Telephone operating company, such 

i as Indiana Bell ... or with Bell Telephone Laboratories, 

I " BELL TILEPHOJIE SYSTIM 

i Western Bleetric or Sandia Corporation. See your Place- 

j ment Officer for more information. 

I 
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The J-57, in the 10,000-pound thrust class, is the most powerful turbojet engine now in production* A new generation of U.S* air 
power has been designed around this mighty new Pratt & Whitney Aircraft engine* 
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First ail-jet heavy U, S. Air Force bombers are the huge Boeing 
B-52s, powered by eight J-57s mounted in pairs.. 




The Douglas A3D, the Navy's most powerful carrier-based 

attack airplane, has two J-57 engines* 


The Douglas F4D Skyray, fastest Navy jet fighter, will be pow¬ 
ered with the big J-57 engine. 


Blazing the Way for a New 
Generation of Air Power 


The most powerful turbojet engine in production is 
blazing the way for a whole new generation of 
American aircraft. 

That engine is Pratt & Whitney Aircraft’s J-57, 
the first turbojet to achieve an official rating in the 
10,000-pound thrust class* 

But the J-57 provides far more than extreme high 
thrust. Its unique Pratt & Whitney Aircraft design, 
achieved after years of intensive research and engi¬ 
neering, offers as well the low specific fuel consump¬ 
tion so vital to jet-powered bombers and future 
transports, plus the additional important factor of 
fast acceleration. 


The importance of the J-57 in America’s air power 
program is clearly shown by the fact that it is the 
power plant for three of the new “century series” 
fighters for the U. S. Air Force—North American’s 
F-100, McDonnell’s F-101 and Convair’s F-102— 
as well as Boeing’s B-52 heavy bomber. The Navy, 
too, has chosen the J-57 for its most powerful attack 
aircraft, the Douglas A3D, the Douglas F4D fighter 
and for the Chance Vought F8U day fighter. And 
the J-57 will power the Boeing 707 jet transport. 

The J-57 is fully justifying the long years and 
intensive effort required for its development, pro¬ 
viding pace-setting performance for a new genera¬ 
tion of American aircraft. 



Engineering graduates who can see the challenge in this new generation, might well 
consider a career with the world's foremost designer and builder of aircraft engines. 


PRATT & WHITNEY AIRCRAFT 

DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD 8, CONNECTICUT 
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Beno Gutenberg 


CONTINUED 


In 1930 the staff of the Seismological Laboratory 
(which already included Dr. Hugo Beni off and Dr. 
Charles Richter) was furnished by the Carnegie Desti¬ 
tution. and the buildings and grounds were supplied 
by Caltech. Gutenberg was actually the first Caltech 
employee in the Lab, serving also as professor of geo¬ 
physics at the Institute. After several years he was put 
“in charge” of the Laboratory, and in 1947, when Dr. 
L. A. DuBridge became president of Caltech, Gutenberg 
was given the official title of director of the Lab. 

In recent years lie Has continued to add to the list 
of his significant contributions to the science of geo¬ 
physics by working on the development of seismic waves, 
the structural differences between continents and ocean 
bottoms, and the earthquake magnitude scale. 

In World War It Gutenberg served as a technical ad¬ 
viser for the Navy, helping to set up a typhoon and 
hurricane warning service. A chain of stations was estab¬ 
lished to record microseisms, which were then used to 
locate typhoons in Guam, the Philippines, Florida and 
throughout the Caribbean area. This kept Gutenberg 
on the go—to the point where it was not unusual for 
him to fly 25,000 miles in a. matter of two or three 

weeks. 

Not that this shuttle-service traveling was (or is) 
anything unusual in Gutenberg’s life. Constantly being 
called into consultation, he crosses the continent almost 
as often as most men cross the street. In a typical year 

from the fall of 1954 to the fall of 1955, for ex¬ 
ample-he will he off to a meeting of the International 
Geophysical Union in Rome, presenting a paper at the 
Columbia University Bicentennial Invitational Sym¬ 
posium in New York, and delivering a series of in vita- 
lion a! lectures at Cambridge University, the Llniversity 
of London, arid the Geological Society of London. Over 
the years his work has taken him all the way from 
Japan to Mexico, Canada, New Zealand, Turkey, Israel, 
the Philippines—and most of Europe, 


A past president of the Seismological Society of Am¬ 
erica, Dr. Guieiihfcig is a member of the National 
Academy of Sciences, a Fellow of the Royal Astronom¬ 
ical Society of London, a foreign member of the 
Academy dei Lincei in Rome, of the Royal Swedish 
Academy and of the Finnish Academy ; and an honor¬ 
ary member of the Royal Society of New Zealand and 
the Finnish Geographical Society. 

The Gutenbergs live in Pasadena. Their son and 
daughter are now grown arid Arthur, who has a PhD 
in economics, is art assistant professor of economics 
at Arizona State College; Stephanie is the wife of a 
physician. 

Dr. Gutenberg has been in the United States for 25 
years now, but he retains a rich German accent and a 
wav of twisting words aroiind in a sentence that is a 
constant delight to his colleagues. In fact, he has 
given his co-workers at the Seismological Laboratory 
more than one memorable phrase. 

In his early days at the Lab, when the records 
came in on an earthquake, Gutenberg was inclined to 
burst from his office, streak down the stairs, plunge his 
hands into the hypo solution in which the records were 
being developed, hold the records up for a searching 
look and ask no one in particular, “Here is any¬ 
thing?” 

It is, of course, fairly common practice at the Lab. 
to this day, to point to any unusual peak, valley or 
dust spot on a record and observe soberly, “Here is 
anything.” 

The favorite Gutenberg story about learning the lan¬ 
guage concerns young Stephanie, who was four years 
old when the family came to America. They had 
brought: their German radio with them and, in Pasa¬ 
dena. Stephanie listened to it for a while with complete 
fascination. 

“Isn’t it marvelous,” she finally remarked, “'how 
rapidly that little radio has learned English?” 
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Lockheed antenna program 

offers wide range of assignments 


Lockheed AIRCRAFT CORPORATION « California Division 


burbank • Calif ornia 


Airborne Antenna Design is one of the fastest-growing areas of 
endeavor at Lockheed. Advanced development projects include 
work on stub, slot, reflector-type, horn and various dipole antennas. 

These diverse antenna activities reflect the full scope of 
Lockheed’s expanding development and production program. 

For with 13 models of aircraft already in production and the 
largest development program in the company’s history underway, 
the work of Lockheed Antenna Designers covers virtually the 
entire spectrum of aircraft, commercial and military. 

You are invited to contact your Placement Officer for a brochure 
describing life and work at Lockheed in the San Fernando Valley. 
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The Coltech Service League stands ready to handle any emergency in a 
student’s life-—whether it involves a necktie, a dentist, a loan or a layette. 


by RUTH D. BOWEN 


T HE Old Woman who lived in a shoe had so many 
children she didn't know what to do; the Cal¬ 
tech Service League is interested in so many students 
that there is always something to do. 

For the usual situations by which the student is af¬ 
fected there are rules of procedure and definite sources 
to consult for help, but when the out-of-the-ordiriary 
worry or emergency arises, where does the student away 
from home, sometimes even in a foreign land, possibly 
responsible for a wife and young family, turn for a 
helping hand to tide him over a rough spot? 

Such as Jim, whose baby developed frightening symp¬ 
toms one Thanksgiving Day and needed prompt trans¬ 
portation from a suburban town to Children’s Hospital 
in Los Angeles. In the midst of his worried search for 
a car Jim was referred to the Service League, which 
quickly arranged to get them to the hospital. 

Or the graduate student here from behind the Iron 
Curtain who was in very great need of dental work, 
due to malnutrition arid lack of knowledge of dental 
hygiene. His problem of education, extra needed vita¬ 
mins and repair work was handled with care and under¬ 
standing. 

One mother from across the country, whose son was 
paying court to a local young damsel, remembered the 
aid adage that love is blind and wrote hopefully to 
the League, wondering if someone knew the young 
lady. The couple was invited to dinner and mother 
received a comforting letter about a charming girl. Much 


later, after she had met her lovely daughter-in-law, the 
League was thanked again for its friendly reassurance. 

Students from other countries sometimes find them¬ 
selves in tight financial situations due to travel costs, 
restrictions on amount of money that may be brought 
out of their native land, sometimes ruinous rates of ex¬ 
change, our often higher prices, and their inexperience 
in our customs and habits of living which cause them 
to misjudge what their income will provide. 

For instance, Juan and his attractive bride found, 
on taking stock around the holidays, not only that their 
funds had shrunk alarmingly to cover expenses for two 
for the remainder of the year, but also that another 
complication had entered the picture Juan, Jr. must 
be prepared for. Their concern was eased somewhat by 
provision of a layette arid money to return home on 
at the end of the year. 

* f amily complications are not the exclusive prerogative 
of the graduate student. There are a few married under¬ 
graduate students, particularly those who have already 
served their term of military duty. Also, heavy respotisb 
bilities and sometimes paralyzing emergencies can occur 
in the life of an unmarried young student. Not every¬ 
one is supplied with the complete quota of family, 
standing behind him with money or assurance or both. 

Arthur, whose mother was a widow, had in his 
high school days contributed a sizeable amount to the 
support of his mother and two small brothers. When 
it became possible for him to attend Caltech on a sehob 
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THE 

ALUMINUM INDUSTRY 
WAS BORN ON 


SMALLMAN 

STREET 


V In 1888, the aluminum industry consisted of one company^ 
located in an unimpressive little building on the east side of 
Pittsburgh. It was called The Pittsburgh Reduction Company. 
The men of this company had real engineering abilities and 
viewed the work to be done with an jmagineering eye. But 
they were much more than that. They' were pioneers . . . 
leaders . . . men of vision. 


A lot has happened since 1888. The country... the 
company . . . and the industry have grown up. Ten new 
territories have become states, for one thing. The total 
industry now employs more than 1,000,000 people— 
and the little outfit on Smallman Street? Well, it's a lot 
bigger f too—and the name has been changed to Alcoa. 
Aluminum Company of America ... but it’s still the 
leader—still the place for engineering '‘firsts”. 



As you prepare to trade textbooks for a position in 
industry, consider the advantages of joining a 
dynamic company like Alcoa—for real job stability 

k and pleasant working conditions—where good 
men move up fast through their association with 
||l the recognized leaders in the aluminum industry. 


Alcoa's now 
aluminum office 
building 


We have fine positions for college graduate 

engineers—in our plants, sales offices and 

research laboratories from coast to coast. 

These are positions of responsibility in 
production supervision, plant and design 
engineering, industrial research or sales 
engineering. Right now it may be 
11 quicker than you think from a seat in 

JPI the classroom to your career with 
% Alcoa. Why not find out? 

Your Placement Director will be 
(jy glad to make an appointment for 

you with our personnel represent- 
ative. Or just send us an applica- 
Mj| { tion yourself. Aluminum 
lIMp Company of America, ib2f) 

If - 1- ] Alcoa Bldg., Pittsburgh 19, Pa. 
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Students cun borrow ties , shirts, overcoats* tuxedos, 
sport jackets and slacks from the campus wardrobe . 


arship, the mother hoarded the smaller boys out in 
order to hold a job and support them. 

For some months everything was under control, until 
unforeseen circumstances found the mother out of a 
job and a home. A very worried boy was referred to 
the Service League. An inexpensive apartment was 
found for the mother, a job was also provided, the 
small boys were entered in a Day Nursery, and another 
valuable young man could return to worrying about 
math, physics arid other simple subjects. 

Many of the young families are relieved to find they 
may borrow needed baby furniture from the Baby Fur¬ 
niture Pool maintained by the League. Large items like 
cribs, High chairs and play pens are expensive and diffi¬ 
cult to transport long distances, or to store for future 
use in the usual student family. 

The bi-monthly Well Baby Conference, with a pedia¬ 
trician arid registered nurse in charge, is always a 
center of interest. Located in Kerckhoff Biology Labora¬ 
tory, between a professor s office and a class room, it 
provides variety to the atmosphere of studious research. 

(One morning when Dr. Beadle, head of the Biology 
Division and this year's President of the American Asso¬ 
ciation for the Advancement of Science, poked his head 
iii the door, the Service League chairman handling rec¬ 
ords for the physician said, in worried accents, "Dr. 
Beadle, you aren’t going to have a class next door 
every Tuesday morning, are you?” Dr. Beadle’s sur¬ 
prised response was, “Why, will we bother you?”) 

The Service League mothers who maintain the Well 
Baby t Conference never quite become accustomed to the 
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sight of an interested young father from another coun¬ 
try whipping out his slide rule to translate infant for¬ 
mulas or baby’s weight to the metric system, with 
which he is more familiar. 

Usually the W ell Baby ( Conference gives only a routine 
physical check, the usual formula adjustments and im¬ 
munization shots, but on occasion something more 
serious shows up to the doctor’s experienced eyes. One 
morning it was observed that a baby had a bit of a 
fever and was unable to straighten one leg. Immediate 
simple medication was used. X-rays were made at the 
Health Center and the baby was taken to the Orthopedic 
Hospital for further observation and treatment. The 
family was given a loan to take care of the emergency 
situation. 

Interesting as these individual items of assistance may 
be, actually the major part of the work of the Caltech 
Service League, organized in 1947 by parents of Cal¬ 
tech students and interested friends, is the general wel¬ 
fare, comfort and morale of the large group of stu¬ 
dents, supplementing the activities of the regular stu¬ 
dent organizations where a need is not met through 
the usual channels. 

Our younger generation tends to grow taller, so some 

special long beds added to the Health Center provide 
for the comfort of the boys who must spend time in 
the infirmary. Cookies, fruit juices, soups, magazines 
and other extras are appreciated. New curtains and up¬ 
holstery for the remodeled building also make for more 
cheerful surroundings. 

Thro op Club, the gathering place for recreation 
and study for off-campus men. has been the recipient of 
furniture, draperies, lights, game equipment, records, 
tools and magazines. 

Items of interest 

Each year the campus Y MCA receives a sizeable 
contribution, and last year, in addition, draperies, chairs 
and dishes were provided for their new quarters. 

The Frank! in Thomas Record. Lending Library was 
established in memory of the former Dean of Students. 

A student wardrobe is maintained, from which boys 
may borrow clothing, such as sport jackets, slacks, 
tuxedos, dinner jackets, or overcoats to fill a need. 

New metal furniture was acquired for the A SC IT 
Board Boom and a pool table, lights and other equipment 
lift th Came Hoorn, used by all the boys in the houses. 

Help has been given to th" Glee flub, the Ski Hut. 
and SHOO was contributed toward the expenses of eight 
Caltech delegates to the I titer-Collegiate Model United 
Nations meeting in San Francisco last spring. 

The Student Service Committee is always ready to 
help individual students when emergencies arise. 

Membership in the Service League is a closer tie with 
the younger generation, helping to make student days 
more satisfying, and equally, assisting parents and 
friends to Understand more fully the problems with 
which young people are faced. 
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Boeing engineers work with stimulating associates 


Many engineering skills are represented 
in this picture. Mechanical, civil, elec¬ 
trical and aeronautical engineers—in al¬ 
most equal proportion—work closely 

together in planning and conducting the 

structural test of airplanes such as the 
B-52. This stimulating contact among 
experts in every field is typical of Boeing 

projects. It makes a good engineer even 

better, and helps his professional growth. 

In no other industry does the engineer 
have the opportunity to evaluate so com¬ 
pletely—through destruction testing—the 
structural integrity of such a large and 
complex product. It is a “classical” chal¬ 
lenge for mechanical and civil engineers. 
It tests the instrumentation ingenuity of 
electrical engineers and gives aeronautical 
engineers an opportunity to proof check 


designs by translating theoretical air loads 
into practical test loads. 

Many immediate problems and “years 
ahead” projects involving these same 

skills and their infinite variations arc 

under way at Boeing. The application 
of rocket, ram-jet and nuclear power to 
current and future aircraft and missiles 
is typical of projects in active study. 
Applied research in developing materials 
and components to withstand the tremen¬ 
dous heat and stress of flight at supersonic 
speeds otters even further opportunities 
to express engineering talent. 

More than twice as many engineers 
are with Bneirig now than at the peak 

of World War II—evidence of the com¬ 
pany’s solid growth. This outstanding 
group of engineers has been responsible 


for such aviation landmarks as the 707 
Stratoliner jet transport and its KCT35 
military tanker version, the Bomarc JM 99 
guided missile, the global B-52 jet bomber 
and the R-47 jet bomber, present back¬ 
bone of Strategic Air Command. 

Graduates of top engineering schools 
all over the country conie to Boeing. If 
you, too, want breadth of contacts, job 
variety and professional growth, it will 
pay you to investigate Boeing. There is 
always room for additional creative engb 
neers on Boeing’s research, design and 
production teams. 

For further Boeing career information consult your 
Placement Office or write the Boeing plant nearest you: 

JOHN Q. SANDERS, Staff Engineer-Personnel 
Boeing Airplane Company, Seattle 14, Wash. 

RAYMOND J. B. HOFFMAN, Admin. Engineer 

Boeing Airplane Company, Wichita, Kansas 


Aviation leadership since 1916 
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I' actory testing ot 

U. S’ electrical wires and 


In Cable Testing, Part I (No. 9 in the series) this subject was out¬ 
lined in a general way and Factory Tests on Entire Lengths were 
discussed in somewhat greater detail. Part II concludes this subject 
and discusses (in some detail) sample and miscellaneous tests 
made at the factory and tests after installation. 

SAMPLE TESTS 

These tests, as the name indicates, are made on short samples 
selected at any stage during manufacture or trom the completed 
cable. 

CONDUCTOR TESTS. Dimensional tests, tensile strength, elongation 
and quality of coating tests are made on the conductor to insure 
that the processing operations have been performed properly and 
that the conductor will meet the specification requirements. 

INSULATION AND JACKET THICKNESS. The minimum and average 

thickness of insulations and jackets are determined by suitable 
micrometers or micrometer microscopes to determine compliance 
with the thickness requirements. 

PHYSICAL TESTS. These tests determine the tensile strength, elonga¬ 
tion, tensile stress arid set of rubber and rubber-like or thermo¬ 
plastic insulation and jacket compounds. Tensile strength and 
elongation arc measured at the breaking point. Tensile strength 


in pounds per square inch is calculated from the cross-sectional 
area of the original test specimen. Elongation is expressed in per 
cent of the Unstretched length. Tensile stress is the tension in 
pounds per square inch required to elongate a sample a given 
amount, usually 200 per cent. Set is a measure of the recpvery 
after a specified elongation. 

AGING TESTS. These are accelerated tests in which the effect of 
hn.at and/or increased oxygen concentration on the tensile strength 
and elongation of insulations and jackets is determined. The results 
of such tests indicate the temperature (conductor temperature) at 
which such insulations or jackets will operate continuously and 
their life-expectancy at higher temperatures. For example, an in¬ 
sulation that shows not more than 25 per cent depreciation in 
tensile strength and elongation after 96 hours in the oxygen bomb 
at 70° C is suitable for continuous operation at 60° C while an 
insulation that shows not more than 25 per cent depreciation in 
these characteristics after 168 hours in the oxygen bomb at 80° C 
is suitable for operation at 75° C. 

Electrical tests, such as voltage breakdown. Insulation resistance, 
power factor, etc., are frequently made during the development 
of insulating compounds to determine the effect of such aging on 
these properties. Such tests, however, are generally not covered 
by industry specifications. 



MOISTURE ABSORPTION. The effect of rnoistUTe on the properties 
of insulations is important, particularly where they are exposed 
directly to water in service. Moisture absorption is determined by 
the gravimetric method and by the electrical method. In the gravi¬ 
metric method a suitable sample is weighed, immersed in distilled 
water for 7 days at 70° C and reweighed. The gain in weight is 
expressed in milligrams per square inch of exposed surface. In the 
Electrical method, the sample is immersed in water at 50° C and 
its capacitance is determined after one, seven* and fourteen days. 
The increases in capacitance from the first to the fourteenth and the 
seventh to the fourteenth days are a measure of moisture absorbed* 
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cables-Part 2 (plus tests after installation) 



OZONE RESISTANCE. To determine the effect of ozone on insula¬ 
tions or jackets, a sample is bent around a mandrel of such diameter 
that the material under test is stretched about 15 per cent and then 
exposed to an atmosphere containing ozone at room temperature* 
One of two concentrations of ozone, namely 0.013 or .027 per 
cent is used, depending on the type of insulation. Acceptable insu¬ 
lations must withstand such exposure for a specified time without 
cracking. Ozone resistance is generally required only on those com¬ 
pounds designed for operation at above 5001 volts. 

CAPACITY AND POWER FACTOR. The dielectric constant and power 
factor are important characteristics of insulations designed for use 
on high-voltage power circuits or on most communication circuits 
since they are a measure of the energy absorbed by such insulations. 
Tlic dielectric constant is calculated from capacity measurements 
on a sample of known dimensions. For high-voltage cables, these 
measurements are made at the operating voltage of the cable at a 
frequency of 60 cycles after immersion in water for 24 hours. For 
communication cables, the measurements are generally made at 
1000 cycles with about 20 volts applied to the insulation. 


DIELECTRIC STRENGTH TEST. Samples of insulated cables designed 
for operation at voltages above 5001 volts are required to with¬ 
stand for five minutes the application of a voltage twice the factory 
test voltage after immersion in water for at least one hour. Follow¬ 
ing this test, the voltage on the sample is increased 20 per cent and 

held for five minutes. This cycle is repeated until breakdown occurs 

and the breakdown voltage recorded for information only. 

COLp BENDING AND LONG-TIME DIELECTRIC STRENGTH. Samples 
of cables designed for operation at voltages above 5001 are re*, 
quired to withstand bending at —10° C around a mandrel approxi¬ 
mately ten times the cable diameter followed by the application of 
the factory test voltage for two hours. This test insures that the 
insulation and jacket have the required flexibility to withstand 
bending during installation. 

MISCELLANEOUS TESTS. Numerous additional tests are required by 
specific a lions fui whes and cables to determine their suitability for 

their particular applications. The more important of these include, 
abrasion, compression, cutting, low-temperature, tear and weather¬ 
ing tests on insulation and jacket compounds, and abrasion, bend¬ 
ing, compression, flame and twist tests on completed cables. The 
results of such tests are of great value in the design of new types of 
wires and cables. 



TESTS AFTER INSTALLATION 

Wire and cable industry practice permits the application of an a-C 
voltage equal to 80 per cent of the factory test voltage for five 

minutes to metallic armored, lead-sheathed or shielded cables im¬ 
mediately after installation. For proof-testing 75 per cent of the 
factory test voltage may be used. When a d-c test is used, its value 
for ozone-resistance insulation is three times the a-c value. 

To obtain reprints ot this advertisement, write Electrical Wire 
& Cable Department, Rockefeller Center, New York 20, N. Y. 


ELECTRICAL WIRE AND CABLE DEPARTMENT 

United States Rubber 


THE MONTH AT CALTECH 


NAS Annual Meeting 

The National Academy of Sciences held its annual 
autumn meeting on the Caltech campus from November 
2 to 4. Over 80 members attended the meeting, which 
featured 50 papers on current research in astronomy, 
biology, chemistry, engineering, geology, mathematics, 
and physics. 

The National Academy is one of the outstanding sci¬ 
entific organizations in the country, offering member¬ 
ship to only 500 American citizens and 50 foreign asso¬ 
ciates who have contributed major achievements to sci¬ 
ence. Members from Caltech include 22 alumni and 27 
staff members. Dr. Carl Neimann, professor of organic 
chemistry at Caltech, acted as general chairman at the 
autumn meeting. 

Leaders of America 

Paul G. Hoffman, board chairman of the Stu de¬ 
baker Packard Corporation, spent four busy days on 
the Caltech campus last month as the first visitor in a 
new Leaders of America program being sponsored by 
the Caltech YMCA, Under this program prominent 


statesmen will visit the campus for informal sessions 
with the students arid faculty. The visits are being 
financed by the YMCA from funds left in the will of 
the late Dr. Robert A. Millikan. 

Future visitors to the campus in the Leaders of Am¬ 
erica series will he Justice William O. Douglas, author 
of books on civil liberties, American law, mountaineer¬ 
ing arid world travel, who will he at Caltech from 
January 22 to 27, and Dr. Ralph Runche, who will he 
here the week of April 8. 

New Trustee 

Rfchard R. Von Hagen, president of the Lloyd 

Corporation, Ltd., of Los Angeles, was elected last 

month to the Caltech Board of Trustees. A member of 
the California Institute Associates since 1947. Mr. Von 

Hagen is president and director of the Oil Producers 
Agency of California, a director of the Western Oil and 
Gas Association, the Independent Petroleum Associa¬ 
tion of America and the United States National Bank 
of Portland, Oregon. 

Mr. Von Hagen is a graduate of the Law School of 
the University of Southern California and a member of 
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88-66 —speedy, versatile 
jet bomber 

>**•*#«•«*•«*«**•*«»«*#* 


>, “SKYRAY”— only carrier plane to 
hold official world’s speed record 


YHAWK”—smajles 
atom-bomb carrier 


OC-7 ‘‘SEVEN SEAS”-America's 
finest, fastest airliner 


AW, “SKYWARRiOR”— largest 
carrier-based bomber 


<M24, “GIOBEMASTER”— worl 
largest production transport 


winnin 

team! 


‘NIKE”— supersonic missile selected 
to protect our cities 


D558-2, “SKYROCKET”— first airp 
to fly twice the speed of sound 
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At DOUGLAS you’ll be joining a company in which the three top 
executive officers are engineers.. .you'll he associated with men 
who have designed the key airplanes and missiles on the American 
scene today! Nothing increases an engineer’s ability faster than 
working with other engineers of top calibre. 

Not only is Douglas the largest manufacturer of commercial aircraft 
in the world, hut it also produces outstanding aircraft and missiles 
for every branch of the armed services! This diversity, besides 
giving you job security, provides unequalled opportunity 
for the engineer with an eye to the future. 


Challenging opportunities now 
exist in the following fields: 

Mechanical design 

Structural design 

Power plant Installation design 

Weapons delivery 

Aerodynamics 

Thermodynamics 

Electronic computers 

Systems analysis 

Aircraft air conditioning 

Hydraulics 

Stress analysis 

Servo mechanisms 

Acoustics 

Electronics 

Mechanical test 
Structural test 
Flight test 

Process engineering 
Missiles 



First in Aviation 


Brochures and employment applications are available at your college, placement office . 

For further information relative to employment opportunities 

at the Santa Monica, El Segundo and Long Beach, California divisions 

and the Tulsa, Oklahoma division, write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 

C C. LaVene, Employment Manager... Engineering General Office 
3000 Ocean Park Blvd,... Santa Monica, California 
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The Month 


CONTINUED 


YOUR FUTURE IN 

ROCKET POWER 


As the foremost company devoted ex¬ 
clusively to the design and production 
of rocket engines, Aerojel - General 
Corporation, a subsidiary of The Gen¬ 
eral Tire & Rubber Company, is re¬ 
cruiting qualified engineers for varied 
long range programs in rockets and 
guided missiles. 

At Azusa and Sacramento, California, 
Aerojet is in the process of expanding 
its research, testing and manufacturing 
facilities to keep pace with the con¬ 
stant advance in the rocket engine 
and guided missile field. The diversi¬ 
fication of projects, both government 
and civilian, insures you of not just a 
job but of intriguing and varied ac¬ 
tivity in an organization that is a leader 
in a highly interesting field. Aerojet- 
General represents an outstanding op¬ 
portunity for a man who has his eye 
on the future — a challenging and 
productive future -—a challenging and 
productive future in rocket power. 


AEROJET NEEDS: 

♦ Mechanical Engineers 

• Electronic Engineers 

* Chemical Engineers 

• Aeronautical Engineers or 

• Aerodynartiicists 

• Physicists 

# Chemists 

# Design & Development Engineers 

Interesting assignments in 
power plant development in 
the following fields: 

Pumps & turbines 
Valves & Controls 
Rotating Machinery 
Combustion Chambers 
Electro hydraulic Systems 

WRITE OR SEND RESUMES TO 

CORPORA TJON 

AZUSA. CAf.TFORNTA 

A Subsidiary f r«t A Positions 
ol the General (GESERAlF available at Azusa 
Tire & Rubber Co. VfittEy or Sacramento Facilities 

MORE POWER e6R AIR POWER 


the Los Angeles Bar and the State Bar. He worked for 
several years with the Los Angeles law firm of O’Melveny 
and Myers before joining the Lloyd Corporation . 

Observatories Meeting 

Dr. Vannevar Bush retiring president of the 
Carnegie Institution of Washington, and Dr. Caryl 
Haskins, president-elect, visited Caltech and the Mount 
W ilson arid Palornar Observatories last month, to confer 
with Dr. Ira S. Bowen, director of the Observatories 

and with other staff members. The Observatories 
are operated jointly by the Carnegie Institution and 
Caltech. 

Dr. Rush has Keen president of the Carnegie Institu¬ 
tion since 1939. He originated the plan for the wartime 
office of Scientific Research and Development and served 
as its director from 1941 to 1946. He is now a mem¬ 
ber of the advisory committee of the National Security 
Resources Board 

Dr. Haskins assumes the presidency of the Carnegie 
Institution on January 1, 1956. He established his own 
laboratories in New York to carry on biochemical, bio¬ 
physical and other research, after receiving his PhD 
from Harvard in 1935. While maintaining his research 
interests, he has held faculty appointments at the Massa¬ 
chusetts institute of Technology, and Union College, 

Schenectady, and has served in a leading capacity as a 

research official and adviser to the government. 

Honors and Awards 

President I,. A. Dt; Bridge has been named chair¬ 
man of the Board of Trustees of the independent Air 
Pollution Foundation, succeeding Raymond 8. Allen, 
chancel lor of the University of California at Los An¬ 
geles. Dr. Du Bridge was one of the founders of the 
Air Pollution f oundation, a scientific organization de¬ 
voted to the elimination of smog. 

Dr. Theodore Von K\rman, director of the 
Guggenheim Aeronautical Laboratories, has been named 
chief of the planning board and a director of (Amen 
Precision Laboratories, Inc. This newly formed sub¬ 
sidiary of the Green W atch C ompany of Cincinnati ui!! 
engage in the engineering and development of pre¬ 
cision products lor national defense and industrial ap¬ 
plication. 

Robert T. Knapp, professor of hydraulic engineer¬ 
ing. received the Melville Medal of the American 
Society of Mechanical Engineers . for the best original 
paper of the year (“fteceitt Investigations of the Mech¬ 
anics of Cavitation and Cavitation Damage”) at the so¬ 
ciety’s annual meeting in Chicago last month. Chair¬ 
man of the cavitatioii committee of tire hydraulic division 

of the ASME, Dr. Knapp has been a national lecturer 
for the society for two years. 
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New RCA Radar “Weather Eye 
Sees Through Storms 


19 


In our time, Man has won round after round in a contest 
against the elements that started thousands of years ago. 

The most recent scientific victory is something new in 
Radar—an electronic “Weather Eye” developed by RCA. 

Jn airplanes, this supersensitive instrument peers miles 
ahead. It gives advance warning of weather disturbances. The 
signals on its radar screen point the way to a safe course 
around storm areas, or even through them. 

The leadership in electronic research that made the 
“Weather Eye” possible is inherent in all RCA products and 
services. And at the David Sarnoff Research Center of RCA, 
Princeton, N. J., scientists are continually at work to extend 
the frontiers of v ’Electronics for Living.” 



New RCA Weather Map* 
ping Radar weighs under 
125 pounds, takes little 
space in a plane. 


For information regarding design and 

development engineering positions on 
such projects as “Weather Eye” Radar 
and military electronic equipment—write 
to Mr. Robert Haldisch, Manager College 
R elations, Radio Corporation of America, 
Camden 2 , N. J. 


DECEMBER, 1955 


RADIO CORPORATION OF AMERICA 

ELECTRONICS FOR LIVING 
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ALUMNI NEWS 


Winter Dinner Meeting 

HE WINTER ALUMNI Dinner Meeting, to be held 
on January 12, will have Dr. Gilbert Brighouse, 
professor of psychology at Occidental College. as 
He will talk on “The Personal Side of Success.” 

Dr. Brighouse is no stranger to Caltech; he lectured 
in psychology here front 1940 to 1947. He has also 
served as consulting psychologist to numerous industrial 
and business firms in this area for many years. 

The January 12 dinner will be held at the Rodger 
Young Adi tori urn. 936 West Washington Boulevard, Los 
Angeles, at 7 p.fn. Dinners will cost $3.50 (including 
tax arid tip). Alumni, wives and guests are all invited. 

Alumni Homecoming 

HAT WITH THE Pasadena Fire Department 
frowning ort the notion of a Caltech bonfire, and 
the memory of last year's rather dismal barbecue prior 

to the Occidental game still fresh in their minds, the 

A SC IT Board of Directors were in somewhat of a 
quandary, wondering how the Alumni Homecoming was 
to be commemorated, other than by the game itself. After 
half a dozen ideas had been examined arid voted down. 


someone suggested that, since this was a Homecoming 
gaiiie- -why not a Iloiiiccoiiiing Queen? 

Everyone seemed pretty well satisfied with the idea 
of a queen arid, after the various ramifications of select¬ 
ing one were explored, it was decided to put the ASCIT 

Rally Commissioner in charge of the entire affair. 

The day of the game, November 12, dawned cloudily, 
with a hint of rain in the air. But, although it looked 
ominous, the weather held, and promptly at six p.m.. 
a picnic supper was served to men from the student 
houses, dates, off-campus students, and a few inter¬ 
ested faculty members, at Brookside Park, adjacent to 
the Rose Bowl. A few minutes before eight the mass 
exodus to the Bowl started. 

The Caltech team looked fairly good during the first 
half, and spirit was pretty high as the Queen, Miss 
Sandra Nash, and her two princesses, Geofgine Johnson 
and Midtie Hale, were driven around the track in the 
traditional top-down convertible, then crowned bv 
alumni prexy C, Vernon New tori. 

Despite the fact that Caltech had come out oti the 
short end of a 35 7 score, people were still happy 
enough to enjoy a couple of hours of dancing (in 
stocking feet, of course) in the Scott Brown Gymnasium, 
the first such event held there. 




Over 70 Years of Achievement 



CRESCENT ABC ARMORED CABLE 


Yes, CRESCENT INSULATED WIRE B CABLE COMPANY has pioneered the production 
of high grade Wires and cables for over 70 years. Now, with nearly 800 employees 
and over 450,000 feet of floor space, the plint manufacturers an average Of about’ 
10,000 items a month. CRESCENT Wires and Cables are used in power lines, oil 
wells, railroads, bridges, mines, ships, airplanes and all types of buildings from 
coast to coast. 

CRESCENT INSULATED WIRE & CABLE CO. 

TRENTON. NEW JERSEY 
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At North American 


DIVERSITY CREATES OPPORTUNITY 


Graduates, undergraduates — A North American representative will be 
on your campus soon. He will give you complete details on the hundreds 
of openings these expanding fields create: Aircraft: the Korea-famed 
F-86 Sabre Jet, the record-smashing F-100 Super Sabre, and Airborne 
Vehicles of the Future. Guided Missiles : the SM-64 Navaho Interconti¬ 
nental Guided Missile. Electro-Mechanical Controls: fire controls, 
automatic navigation systems, flight control computers — for aircraft and 
missiles. Engines : lightweight, high-thrust rocket engines for the Navaho 
and for other missile programs. Atomic Energy: the development of 
nuclear reactors for research, medicine and power. 

North American engineers work in top-level teams, share in a liberal 
Patent Award Program, a highly successful Suggestion Award Plan and 
many other unexcelled job benefits. 


See the North Auierivun Representative at your school ... or write: 

Mr. Stevenson, Dept. 56-CM Mr. Kimbark, Dept. 9120-CM Mr. Pappin, Dept. 56-CM 

Engineer Personnel Office Engineer Personnel Office Engineer Personnel Office 

North American Aviation North American’s Missile & North American’s 

Los Angeles 43, Califuniitt CimUul Dcpdilincnts Columbus Diviaioii 

Downey, California Columbus 16, Ohio 



ENGINEERING AHEAD FOR A BETTER TOMORROW 

Horth American Aviation, inc. 
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ALUMNI ASSOCIATION OFFICERS 

PRESIDENT SECRET AMY 

f! Vrttt on Newton '34 Donald S. Clark '29 

VICE-PRESIDENT TREASURER 

William F, Nash, Jr., '38 George B. Holmes '38 

BOARD OF DIRECTORS 

Robert H. Bungay '30 Willis R. Donahue, Jr. '34 

Hugh C. Carter '49 Richard H. Jahns '35 

Philip Cravtis '29 Richard W. Stonsol '21 

Charles P, Strickland '43 

ALUMNI CHAPTER OFFICERS 


NEW YORK CHAPTER 

President George W, Boutelle '48 

American Machine & Foundry Co., 261 Madison Ave., N.Y. 
Vice-President David Harker '36 

Polytechnic Institute of Brooklyn, Brooklyn, M.Y. 
Secretary-Treasurer Frank F. Scheck '48 

Attorney, 247 Park Avenue, New York 

WASHINGTON, D.C. CHAPTER: 

President Thomas S. Southwick '27 

U. S, Weather Bureau, Washington 25, D.C. 

Secretary-Treasurer Clarence A. Burmister '25 

U.S.C. & G.S., RadioSonic Laboratory, Washington 25, D.C. 

SAN FRANCISCO CHAPTER: 

President Louis H. Erb '22 

Pacific Telephone & Telegraph Co., San Francisco 5, Calif. 
Vice-President Harrison W. Sigworth '44 

California R^corrrrh Gorp . Richmond, Calif 

Secretary-Treasurer Donald E. Loeffler '40 

Shell Oil Company, Martinez, Calif. 

Meetings: Informal luncheons every Thursday. 

Fraternity Club, 345 Bush St., San Francisco. 

CHICAGO CHAPTER: 

President . Donald H. Loughridge ‘23 

Northwestern Technological Institute, Evanston 
Vice-President Robert L. Janes '36 

Armour Research Foundation, Chicago 

Secretary-Treasurer Lawrence H. Nobles 49 

Northwestern University, Evanston 


SACRAMENTO CHAPTER: 


President Luther J. Eastman '28 

Calif. Board of Equalization, 1020 N Street, Sacramento 


Vice-President Herbert H. Derirdorff '30 

State Division of Highways, 1120 N Street, Sacramento 
Secretary-Treasurer Wayne MacRostie '42 

State Water Project Authority, Sacramento 
Meetings: First Friday each month at noon. 

University Chib, 1319 K St., Sacramento 


SAN DIEGO CHAPTER: 

Chairman Maurice B Ross '24 

3040 Uda! Street, San Diego 6, Calif. 

Secretary Frank John Dote, Jr. '45 

Consolidated Vultee Aircraft Corp.. ? San Diego 

Program. Chairman Herman S. Englander '39 

U. S Navy Electronics Laboratory 


ALUMNI DIRECTORY 

A supplement- fa the 1954 Alumni Directory 
will be issued late this fall listing the names and 
addresses of those who received degrees in 1954 
and 1955. Copies of this supplement will auto¬ 
matically be sent to paid alumni who graduated 
in these years. Other alumni may secure copies 
by sending the form below to the Alumni Office. 

Please send the Alumni Directory supplement to: 

Nome...... 

Address. -......- 

City........State ..... .. 


Alumni News . . . continued 

Now that the first annual (we hope) Alumni Home¬ 
coming was over with, the results were examined 
critically. The first bone of contention among students 

was that they had had no part in picking the royal 
court. Hemming and hawing, the Rally Commissioner 
reluctantly admitted that he was responsible for select¬ 
ing the three girls, asked for concrete suggestions for 
next year—and received zero. 

Secondly, alumni were somewhat disgruntled because 
there had been nothing planned expressly for or by 
them, although it was supposed to be their Home¬ 
coming which was being celebrated. 

However, despite these arid other complaints, the 
overall opinion was that a second annual Alumni 
Homecoming would certainly he in order, arid meetings 
between ASCI i and alumni officers in the spring might 
prove to be valuable in planning for it. 

—Frank Kofsky, A SCAT Rally Commissioner 


Aluffini-Vorsity Water Polo 

FI ROM BILL BARMORE ’52 comes a belated re¬ 
x’ port Oil the first annual Alumni-Varsity water polo 
game, played on the evening of October 12 in the 
Alumni Pool. 

“The whole scheme started out as a good excuse 
to get to swim in the Alumni Pool for free. Before 
we realized it we were scheduled to actually play 
the game. After deciding that seven good alumni 
could whip any seven young upstarts the varsity could 
produce, we threw ourselves into a rigorous (well, two 
or three nights a week, anyway) training schedule. On 
the night of the game we were confident of out 
team’s ability—but then they made us take off our 

swim firis, 

“With a tremendous burst of energy, we went into 
the lead in the first seconds of play with a 50-foot 
shot by Divon. When the opening whistle blew, Merrick 
raced for the ball, threw it to Dixon, arid then came 
our moment of glory. Unfortunately, from there on, 
things went downhill. 

“The members of the team were*. 

Bill Dixon ’48 (his arm saved the day). 

Brad Uonset ’51 (the brains behind the ideal 
Bill Bar more ‘52 (that's longer ago than it sounds) 
Bob Merrick 02 (that’s what he slid, but 1942 
sounds better) 

Ron Cochrane *55 (a mere youngster) 

Al flaire ’53 (he was in condition) 

Jim Wyman ‘53 (all the way from San Pedro) 

Ed Reinevke 50 (anybody want a good sprinkler 
system?) ' 

Jay Montgomery ’50 (the game was all new to him) 
Peter Augusztiny (an import from Canada) 

Harry Lawrence (ex-Oxy, now a grad student) 

“The final score? Varsity 12 — Altimni 3/* • 
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Fleet angles set up a thrust prqbJem...*>n this oil rig 
traveling block- Engineers solved 'it bf mountifig the 

sheaves on Timken® tapered roller bearings. They 
keep the sheaves in positive alignment regardless of 
the fleet angle or line load, give the 400-ton capacity 
block maximum stability, 

Timken bearings are designed to roll true, and 
precision-made to live up to their design. As a result, 
sheaves rotate freely and easily, even with a full 

weight of drill string, reducing line slippage and wear. 


HOT JUST A BALI O NOT JOST A ROLLIR <r=> m TIMKtH TAPERED ROLLER o 
BEARING TAKES RADIAL $ AND THRUST -C- LOADS OR ANT COMBINATION ^ 


How to tackle heavy 


Some of the engineering prob¬ 
lems you’ll face after graduation 
will involve bearing applications. 
For help in learning more about 
bearings, write for the 270-page 
General Information Manual on 


Timken bearings. And for infor¬ 
mation about the excellent job 
opportunities at the Timken Com¬ 
pany, write for a copy of "’This 
is Timken”. The Timken Roller 
Bearing Company, Canton 6, O. 


Want to learn more about bearings 

or job opportunities? 


Timken bearings are tapered to take thrust loads as well as 
radial loads, or any combination. And Timken bearings can 
handle heavy loads because (!) they have full line contact 
between rollers and races. And (2) the rollers and races have 
shock-resistant cores under hard, wear-resistant surfaces. 


The taper in TIMKEN® bearings 
lets them take radial and 
thrust loads in any combination 
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THE CHALLENGE 
OF LOWER COSTS 


T HE engineer who knows how 
to cut production costs com* 
mauds the attention of manufac¬ 
turers everywhere. 

Cutting production costs starts 
with knowing how to use the least 
costly materials that will both han¬ 
dle tne loads and can be fabricated 
economically. 

The best material for most prod* 

ucts is . . . steel. Here is why: 


1* Steel is 2 to 3 times 
stronger than gray iron* 

2« Steel i$ zVi times as rigid 

as iron. 

3. Steel costs a third as much 
per pound. 


Utilizing the superior properties 
of steel io best advantage, material 
costs can be cut as much as 85%. 
This means that with today's fast, 
efficient welding methods, most 
machine designs can be fabricated 
with overall reductions in cost aver¬ 
aging up to 50%. Here is an example 
of how it is done. 


Original design made from gray iron. 
Requires reassembly and realignment 
in customer’s plant after shipment. 



Present steel design costs half as much 
. . . weighs less yet is 40% more rigid 

than original east design. 



DESIGN FACTS 

to guide designers on product 
development are available to engi¬ 
neering students. Write us. 

THE LINCOLN ELECTRIC COMPANY 

CLEVELAND 17, OHIO 

THE WORLDS LARGEST MANUFACTURER 
OF ARC WELDING EQUIPMENT 
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PERSONALS 


1917 

Paul D. V. Manning was recently made 
an honorary member of the American In¬ 
stitute of Chemists. After receiving his MS 
at Caltech, Paul got his PhD at Columbia 
University, then spent the years from 1925 
to 1941 in various industrial positions on 
the Wrsi Coast, and lectured in chemical 
engineering at Stanford on the side. In 
1941 he became director of research of the 
International Minerals and Chemical Cor¬ 
poration in Chicago, and he has been vice- 
president of the firm since 1943. 

1924 

Edgar N. Layton and his family moved 
to Concord, California, last year, when Ed 
was transferred by the Fluor Corp. to serve 
as assistant manager of Fluor Maintenance. 
Inc. He writes: “We like the Ray Area 
and were glad to get out of Smogtown. 
Have had the same wife, Anne, for 30 
years, a son, 12, in school locally, and a 

daughter who tide been married two- year?, 

living in Sari Jose. We recently learned 
that we will soon be grandparents. Have 
enjoyed meeting many old-time alumni at 
the weekly luncheons in San Francisco, 
and at Boh Bowman's (’261 annual alumni 
barbeque in Concord in September” 

1929 

Raymond J. Kitcher , formerly with the 
Bell Telephone Laboratories, has joined 
the technical staff of the Systems Labora¬ 
tories of Hughes Research and Develop¬ 
ment in Culver City, California. 

1931 

John II. McMillan is now executive vice- 
president of the Monterey Oil Company 
in Los Angeles. He was formerly vice- 
president of the Fullerton Oil Company 
of Tulsa, which has now become a part 
of the Los Angeles organization. 

1932 

Edward C. Keackie , associate professor 
of industrial engineering at the University 
of California in Berkeley, is now in Darm¬ 
stadt, Germany, for a year as a Fill bright 
instructor at the Teebnische Hochschule. 
His wife arid three children (Stephen, 14, 
Douglas, 10, and Pamela, 4) are with kirn. 
Ed says he expects to gather more material 
while in Germany for bis study of indus¬ 
trial firms’ methods of analysis of plant 
and equipment spendte. 

1932 

Clark Goodman is taking a leave of ab¬ 
sence from MIT to become assistant di¬ 
rector of the Reactor Development Di¬ 
vision of the Atomic Energy Commis¬ 
sion. Now on a part-time basis, he will 
probably move to Washington about tlie 
beginning of February. “During the past 
year.” Clark says, “my wife and I each 
had Fulbright Fellowships in Japan. We 
had a wonderful experience arid feel that 
we learned to understand and appreciate 
the Japanese people. Our children at¬ 
tended art all-Japanese school and certainty 


did their share iri furthering interna¬ 
tional good will.” 

William Shockley , who joined the Bell 
Telephone Laboratories in 1936, and has 
been director of transistor physics there 
since 1954, is now with Beckman Instru¬ 
ments, Inc., in Fullerton, California. He 

is building a tiew lescaicli group to further 
development of the semiconductors from 
which transistors are made. 

1933 

Robert S. Rose , Jr., PhD, has been 
named assistant director of the chem¬ 
ical research department of the Atlas 
Powder Company in Wilmington, Delaware. 
Bob lias been with Atlas since 1935. 

1933 

Carlton R. Worth. PhD, Has been ap¬ 
pointed assistant professor of mathematics 
at Ithaca College. New York. 

Ralph Huitgreh, PliD, professor of metal¬ 
lurgy at the University of California, will 
be at Caltech from February until June 
next year on a sabbatical leave. While here 
be will study metallic chemical bonding 
with Dr. Pauling. Ralphs soil. Neilen, has 
enrolled at Caltech this. fall as a grad¬ 
uate student in chemistry. 

1934 

G. Sidney Smith , director of research 
for Carlon Products, Inc., in Cleveland, 
writes that, “We are moving into a newly 
built home in Kent with our sons, 16 
and 14, and daughters, 11 and 8. Busy with 
Soap-Box-Derby clinics, Boy Scouts, 
A.S.T.M., business trips, and sons’ hob- 
lues of radios and chemistry. Spent an 
evening recently with roommate Johnny 
Little (’34) of Sandusky, Ohio, after 21 
years!” 

1935 

tisia-Chien Huang , MS. PhD *38, an 
escapee from Red China, is now r with the 
American Institute of Aerologteal Research 
in Denver, Colorado. His one regret is 
that his eldest son is still in China, al¬ 
though his wife fa former high school 
teacher in China) and his other two sons 
are here with him. He was head of the 
department of meteorology in the Na¬ 
tional Central University before the polit- 
ieal changes in China, and established the 
firs! nationwide weather reporting system, 
the Central Weather Bureau of China. 

Oliver C. Dun bar reports that, after nine 
and a half years in the T.T ^ hc*s “being 
shipped back overseas, Army Signal Corps, 
to head the Engineering Branch, Communi¬ 
cation Division, at Camp Zama near Tokyo, 

Japan. This will rricath a three-year totir 
of duty so my family and I probably won’t 
be back until 1959.” 

Wallace Johnson . president of Up-Right 
Scaffolds, writes from Berkeley, Calif., that 
he combined a recent pleasure trip to 
Europe with business and arranged li¬ 
censing agreements with a company- in 
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ginal thinking 



AiResearch is looking for your 
kind of engineer. 

Through the years, we have 
built an outstanding reputation 
for pioneering by seeking out 
engineers with a focus on the fu¬ 
ture. In pneumatics, electronics, 

heal transfer or turbomachinery 

there is always a better way, and 
the creative man will find it. 

Proof of this is oui lcooid of 
accomplishment in putting air to 
work to solve many critical air¬ 
craft problems ... one aspect of 
our leadership in developing the 
aviation accessories which make 
present day high-speed, high alti¬ 
tude flight possible. Our engi¬ 
neers also solved heat problems 
which seemed unsurmountable 
and blazed new trails in the ex¬ 
panding field of small turbo¬ 
machinery (in which AiResearch 
has more experience than all 
other companies combined). 

That’s why we need creative 
engineers . . . and appreciate 
them. You who qualify for an 
AiResearch position will receive 
stimulating assignments, utilize 
some of the finest research facil¬ 
ities in the country and be well 
rewarded financially. 


Premium positions are now 
open for mechanical engineers 
... electrical engineers... physi¬ 
cists... specialists in engineering 
mechanics...specialists in aero¬ 
dynamics...electronics engineers 
...aeronautical engineers. 


Write to Mr. Wayne Clifford, 
AiResearch Manufacturing 
Company, 9851 S. Sepulveda 
Blvd.,Los Angeles 45,California. 
Indicate your preference as to 
location either in Los Angeles 
or Phoenix. 


THE 



CORPORATION 

AiResearch Manufacturing Divisions 


Los Angeles 45, California • Phoenix, Arizona 


Dcaigncua and munufacturcr^ of aircraft components: hatioh *»*t£h* - mcumat.c valvcs a»*d comtkm % . tri**r*ATU»t control* 

CARtH AIR COMPRESSORS • TORMNE MOTORS • GAS TURBINE ENGINES * CABIN PRESSURE CONTROLS • HEAT TRANSFER EQUIPMENT • ELECTROMECHANICAL EQUIPMENT • ELECTRONIC COMPUTERS AND CONTROL* 
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CONTINUED 




Your 

future 

in 


MICROWAVES 


Positions 
are open 
fi>r 


ENGINEERS 

and 

PHYSICISTS 

qualified 
in this 
area. 


The Microwave Laboratory at Hughes 
conducts fundamental research and 
long-range development in the field 
of microwave components and 

techniques. The antenna program is 
concerned with research on linear 
and two-dimensional arrays of slot 
radiators; transmission arid radiation 
of s lit fiix-g aided waves., very high 
resolution radar antennas; and the 
development arid engineering of 
airborne communication, navi¬ 
gation and fire control antennas. 


Instrumentation is developed for Hew 
measuring equipment to meet needs 
of the program. This has included 
development of automatic imped¬ 
ance and antenna pattern recorders, 

microwave power supplies stabilized 
in amplitude and frequency, micro- 
wave circuitry, and microwave ap~ 

pliuilioiO of ftitilc dev kite). 


Scientific 
Staff Relations 

HUGHES 

RESEARCH 

AND DEVELOPMENT 

LABOnATORiCG 

Culver City. Los Angeles County 
California 


England and one in Switzerland to manu 

facture and sell his ahimiriiirn scaffolds. 

1936 

Frank j. Malinii, MS '35, PhD '40, had a 
one man show In Paris recently of his elec¬ 
tro-paintings. He writes: “You might say 
I am trying iil a small way to bridge the 
gap between science and art. Last year the 
city of Paris purchased one of my wire 
screen transparents, which was both en¬ 
couraging and satisfying to one who has 
■strayed a long way from rocket research." 

F. L Johnson, manager of physical re¬ 
search arid development of the Sun Oil 
Company in Dallas, lias been appointed di¬ 
rector of production research and develop¬ 
ment for the same organization. 

1937 

John R. Schultz , PhD, has been made 
chief geologist of the M anil-mine Re¬ 
search and Development Company in Read¬ 
ing, Pa. He had been with the U. S. 
Engineers in Vicksburg, Miss., for a num¬ 
ber of years before this change. 

1938 

Maurice J. Schlatter , PhD ’41, writes 
that he is “employed at the California Re¬ 
search Corporation in Richmond, and now' 
have a son, four months old. Janie, 12, 
and Susan, 9, are wholeheartedly exer¬ 
cising their maternal instincts in helping 
their mother and father bring up Ronald 
Maurice ‘properly. 1 M 

Carlton L. Horine, who has been work¬ 
ing at the Naval Ordnance Test Station 
at Inyokern, has now- joined the develop¬ 
ment department of Brea Chemicals, in 
Brea. California, as senior process engi- 

iien. 

1939 

Edmund J. Pinner . PhD *42, is associate 
professor of mathematics at the University 
of California at Berkeley 

1940 

Mark Muir Milts. PhD '48, is now w ork¬ 
ing at the Livermore site of the University 
of California Radiation Lab as head of 
the theoretical division, arid is also teach¬ 
ing nuclear engineering at Cal. He and 
his wife. Polly, have two children. Mark 
John, 9 and Ann, 6. 

Miller W. Quarles, Jr.. MS "41, resigned 
his position as chief geophysicist and Gulf 

Coant manager of the Precision Exploration 

Company in June, He is now with Ralph 
E. Fait, trie., in San Antonio, Texas, as 
geologist and geophysicist. 

Robert S. NcisWtindtr. MS *46, PhD 
*54, is now a member of the technical staff 
of the electronics tube laboratory of 
Hughes Research and Development. He 
was formerly with Aerojet as an engineer. 

1942 

Robert A. Spurr. PhD, formerly asso¬ 
ciate professor of chemistry at the Univer¬ 
sity of Maryland, is now a member of the 
research laboratories at Hughes Aircraft 
in Culver City,- California. 
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CONSTRUCTION— 

Tremendous rotary 
kilns, like these, typify 
Allis-Chalmers role in 
the cement industry* 


Join the company that serves 

3 GROWTH INDUSTRIES 


Match your engineering talents to the future needs of the con¬ 
struction, power and manufacturing industries. These are grow¬ 
ing needs—for the population is climbing at the amazing rate 
of 50,000 people every week! 

Many billions of dollars for highway construction alone are 
called for by the President in the next ten years. Allis-Chalmers 
builds equipment used in making cement, aggregate and steel 
as well as earth movers and graders. 

Electric power generation will double in ten years. A-C builds 
the machines that make electricity. 

Manufacturing output must increase $3.5 billion by this time 
next year. Allis-Chalmers builds motors, control, drives and 
many other types of equipment for this industry. 

Here’s what Allis-Chalmers offers to Young Engineers: 

A graduate training course that has been a model for industry 
since 1904. Y ou have access to many fields of engineering: electric 
power, hydraulics, atomic energy, ore processing. 

There are many kinds of work to try: Design engineering, 
application, research, manufacturing, sales. Over 90 training 
stations are available, with expert guidance when you want it. 
Your future is as big as your ability can make it. 

Or, if you have decided your field of interest and are well 
qualified, opportunities exist for direct assignments on our 
engineering staff. 

In my case—learn more about Allis-Chalmers. Ask the A-C 
manager in your territory, or write direct to Allis-Chalmers, 
Graduate Training Section, Milwaukee 1, Wisconsin. 


aids high speed pro¬ 
duction and helps improve quality with dielectric 
sand core dryers like the one above. 


POWER GENERATION —(Growing use for 
power means growing demand for A-C steam 
turbines, transformers, and other equipment. 


ALLIS-CHALMERS 


CHUAER 
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Philip 0. Johnson, MS '43. has joined 
the Semi-Conductor Laboratory at Hughes 
Aircraft. He had been working at North 
American Aviation. 

1943 

A mas a Stone Bishop is heading the 
Atomic Energy Commission’s Sherwood 
Project in Washington, D.C., which is 
doing research on the conversion of sea 
water into usable energy. 

Pay in and Homer ' Simpson 7 MS, died of 

cancer on March 25 at his home. 105 High¬ 
land Avenue Drive, La mesa, Texas. He was 
a wholesale agent for the Humble Oil and 

Refining Company. Ray is survived by bis 

wife, Evelyn Storey Simpson, two sons and 
one daughter. 

Herbert A. Lassen, PhD ’50, who is with 
Hughes Aircraft as a senior staff engineer, 
is teaching a course in advanced kine¬ 
matics of mechanisms at the UCLA Engi¬ 
neering Extension Division in Los An¬ 
geles. 

Richard M. Lemmon, MS, is a chemist, 
in the radiation laboratory at the Uni¬ 
versity of California in Berkeley. He is 
also serving as secretary of the California 
Section of the American Chemical So¬ 
ciety. 


Alexander C. Rid land is now with Solar 
Aircraft as art experimental engineer in 
their gas turbine project in San Diego. 
Before going to Solar, he had worked with 
Convair in design engineering. Alex, his 
wife, and two children live in Rancho 
Santa Fe, near San Diego. 

1946 

George R. Wait has been named pro¬ 
duct planning coordinator for the Con¬ 
solidated Engineering Corporation in Pasa¬ 
dena. George has been with Consolidated 
for two years as a market research engi¬ 
neer. 

Donald Gray Farsi. MS ’48, has been 
transferred to Phoenix as art assistant proj¬ 
ect engineer in charge of development of 
two gas turbine engines for the Vi Re¬ 
search Manufacturing Company. 

John 0. Nigra, MS, is back at Tula tie 
University after spending a year in Iraq 
oil a Eulbright Fellowship. 

Alt Bulent Cambel , MS, has received a 
Fellow Membership in the American 
Rocket Society. He is an associate profes¬ 
sor of mechanical engineering at North¬ 
western, in charge of the university’s gas 
d y harni cs 1 a bora to ry. 


1947 

David L. Douglas, PhD ‘51. recently 
transferred from the chemistry section of 
the Knolls Atomic Power Laboratory, 
operated by General Electric for the A EC, 
to the G.E. Research Lab (chemistry re¬ 
search department), in Schenectady. 

Telford Oswald. MS. PhD ‘51. senior 
staff engineer iri the guided missiles di¬ 
vision of Hughes Aircraft, is lecturing in 
intermediate fluid mechanics this fall at. 
UCLA. 

1948 

Li. Cot. Edward N. Hall, MS, has re¬ 
ceived the Robert H. Goddard Memorial 

Award ftOiii the Amciicaii Rocket Society 
for his development of liquid propellant 
rockets. Ed is supervisor of propulsion at 
the Western Development Division head¬ 
quarters of the Air Research and Develop¬ 
ment Command in Inglewood, California. 

A brier Kaplan , MS ’49, is now working 
in the aeromechanics group of the Guided 
Missile Research Division of the Rarrio- 
Wooldridge Corporation in Los Angeles. 
The Kaplans have two Children. Eric 
David, 4, and Ellen Louise, 1. 

Donald P. Wilkinson , who was formerly 
with the technical staff of the Propulsion 
Research Corporation, has joined the sys- 



Opens Golden Opportunities at STANLEY AVIATION 



♦ AERONAUTICAL ENGINEERS 

• ELECTRICAL ENGINEERS 
r ME C H ANICAL ENGINEERS 
Your future Is here . . . today! 


From the developer? of the famous push button pilot 

ejection sent entries tills latest creative engineering accom¬ 
plishment » A « the Staniey Procedure Trainer pictured. 
If your eves are on the future and your feet on the 
ground . . . this is your golden opportunity to grow with 
one of America's fastest growing young aviation research 
and development companies, 

locate Denver, Colorado 

Contact Personnel Director, Stanley Aviation Corp .. Denver 8, Colorado 
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HONEYWELL 

OFFERS 

DIVERSIFIED 


OPPORTUNITIES 


IN SONAR 


Piyjsiott; Appliance, Aeronautical, Commercial, J3oelcam, Heating Controls, HeiJanH, 
Industrial, Marine, Micro Switch, Ordnance, Transistor, Valve. 


T ie opportunities for engineers in 
the automatic control field are 
unique in their variety and in the in¬ 
sight provided into all of the industries 
of today’s modern world. 

The development and manufacture 

of tiny transistors for electronic control 
. . . the design and manufacture of 
quality electronic photo flash units 

... the challenge of finding fish with 

underwater sonar... of providing auto- 
matic flight for supersonic jets . . . 
temperature controls for today’s modern 

home . . . for atomic pilc3 . . . 

These are a few of the fields in which 
Honeywell’s several divisions are en¬ 
gaged, providing automatic controls 
for industry and the home. 

These controls are made possible by 
the creative imagination of highly 
trained engineers working with the 
very latest research and test facilities. 

With twelve separate divisions 
located throughout the United States 
and with factories in Canada, England 
and Europe, Honeywell offers un¬ 
limited opportunities in a variety of 
challenging fields. Based on diversi¬ 
fication and balance between normal 
industry and defense activities, Honey¬ 
well will continue to grow and expand 
because automatic control and instru¬ 
mentation are so important to the 
world’s progress. 

That is why we are always looking 
for men with ideas and imagination 
and the ambition to grow with us. 
In addition to full time engineering 
and research employment we offer a 
Cooperative Work Study program, a 
Summer Student Work Study program 
and Graduate Fellowships. If you are 
interested in a career in a vital, varied 
and diversified industry, send the cou¬ 
pon for more information. 


Minneapolis - Honeyweil 
Regulator Co. 

Personnel Dept., Minneapolis 8, 

Gentlemen: Please send me your 
booklet, "Emphasis on Research’', 
which tells more about engineering 
opportunities at Honeywell 


Name 


Address 


Zone 


MINNEAPOLIS 


Hi (3 vZtwh- 

mimu 
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CONTINUED 


terns division of Hughes Research arid De¬ 
velopment in Ctllver City, California, 

1949 

Edward C. Du Fort, MS '52, writes that 
fie is “still with Continental Oil Company 
arid was transferred to Houston last month. 
Now have an energetic soil running about. 
All is well except my golf game.” 

Albert S. Hook , recently became a 
member of the advanced electronics lab¬ 
oratory of Hughes Research and Develop¬ 
ment. He was formerly with the National 
Cash Register Company. 

1950 

Caret Otte , MS, PhD '54, and his wife, 
Mary have a four-month-old son, Stuart 
Car el. They're living in Casper, Wyo¬ 
ming. 

Jerome E. Jacobs , MS '51, a member 
of the technical staff of Hughes Aircraft, 
is a lecturer in engineering this fall at 
UCLA. He’s teaching a course iri basic 
electronics. 

Ralph Liitwack, PhD ‘55. recently joined 
the Shell Development Company’s Emery¬ 
ville, California, Research Center as a 
chemist in the lubricants general depart¬ 
ment. 


Janies C. Blotn , who received his PhD 
at Innsbruck in 1953, recently completed 
a hitch in the Corps of Engineers, and is 
now working for the Standard Oil Com¬ 
pany. He is the father of a baby girl, 
Monica Charlotte. 

1951 

Robert H. Harrier, MS, who is working 
as a development engineer with the S. 
and C. Electric Company in Chicago, was 
married last March to Mary E. Forsland 
of Chicago. 

Robert Hildebrand Ahlers, MS, is now 
working at the Dow Chemical Company in 
Midland, Michigan. 

Jan A, Narad , MS, received his PhD at 
Stanford last spring and was appointed 
assistant professor at Harvard University 
this summer. Jan and his wife have a six- 
month old son. 

1952 

William L. Wise writes that he is in 
the development laboratory of the Hewlett- 
Packard Company in Palo Alto and reports 
that altogether, six engineers of Tech ori¬ 
gin are with the Lab. Bill and his wife 
have three children, Lawrence, 3, Sandra, 
19 months, and Teri, 4 months. 


John Rougher is hack at Caltech study¬ 
ing for an MS in electrical engineering. 

Dick Quart , MS, is employed as a design 
group leader in the design analysis section 
of the Gas Turbine Division of A. V. Roe, 
Canada, iri Toronto. 

1953 

David j. MacDonald, Jr.. MS ’54, is sta¬ 
tioned at Dti gw ay proving ground in the 
Chemical Corps of the Army. 

Arnold A. Strassehbiirg, MS, is assistant 
professor of physics at the University of 
Kansas. 

Earl D. Jacobs, MS, has joined the 

technical efjiff of the electron tribe labora¬ 
tory at Hughes Research and Development 
in Culver City. 

William D. Gardner resigned his com¬ 
mission iri the U.S. Coast and Geodetic 
Survey arid is assistant director of Public 
Works for Corona, California. He was re¬ 
cently married to the former Barbara 
PatOU. 

Edwin Jiile Stofel was married iri Glen¬ 
dale to Connie Orr, a student at UCLA. 
Edwin is stationed in San Francisco with 
the Army. 

Neal H. Cosand is working for his MS 
under a Hughes Cooperative Program fel¬ 
lowship, and working concurrently in the 
Field Engineering Division. Daniel Ger- 
lough BS '37. is also on the technical staff 
of Hughes, at Culver City. 

1954 

Frederick W. Garrison is working for 
General Electric in Schenectady. He and 
his wife, the former Ramona Fulp, have a 
daughter, Vieki Lynn, three months old. 

Robert Keith Campbell is also iri 
Schenectady, working in General Elec¬ 
tric’s turbine department. 

1955 

Allen 1. Ormsbee, PhD, Walter A. John¬ 
son, MS, Regis E. Neuman, MS, and 
Martin Vogel have all joined the tech¬ 
nical staff at Hughes Research and De¬ 
velopment at Culver City. 

Edwin J. Flush pan. PhD. is working with 
Professor B. Katz at the University College 
in London. He will he there for a year 
on a National Science Foundation post- 
d o c ■ t o r a 1 f e 1 lows h ip. 

Ray Sachs. PhD, is in Italy at the Uni¬ 
versity of Farm a. His research is in plant 
physiology and is sponsored on a fellow¬ 
ship from the National Science Founda¬ 
tion. 

David R. Viglierchw, PhD, is at the Uni¬ 
versity of California in Davis, Calif. His 
work is concerned with plant nematology. 

Charles J. Brokaw is doing graduate 
work at the University of Cambridge in 
England. 

Ernest A. Dernburg has been awarded 
a. graduate assistanlsltip at UCLA and 
is majoring in..zoology. 


Ball Bearing 


Talk about a ‘‘quiz whiz”...here’s the ball 
bearing torque tester that’s in a class by itself! 



This Fa f n i r -de ye J oped torque testing equipment for 
instrument ball bearings automatically records a continu¬ 
ous series of starting torque peaks from which maximum 
torque average torque, and the frequency distribution 
of successive torque peaks are quickly determined. In 

addition, the trace distinctly reveals how torque is affected 
by dirt, race finish, race geometry, load, scratches, nicks, 
and retainer condition. By providing a multiplicity of 
readings in a very short span of time, inspection is 
simplified and chalices of eiiOi' minimized. 

The development of a better means of measuring 
instrument bearing torque is but one of many Fafnir 
contributions to the ball bearing industry. The Fafnir 
Bearing Company, New Britain, Connecticut. 


PA pgy m BALL BEARINGS 

m ■ 1^1 I VI MOST COMPUTE UNI IN AMERICA 
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4* MULTICOLOR APPEAL -More than 1,000,000 square feet of exterior and interior surfaces 
of the new Beverly Hilton Hotel in Beverly Bills* Calif, have been decorated with single¬ 
spray applications of multicolor lacquer. Based on Hercules® nitrocellulose, multicolor lacquers 
are gaining increasing acceptance as a fast-drying, economical, and durable decorative finish. 



A NEW SOURCE OF SUPPLY for acetone has 
by Hercules’ Gibbstown. N. I. oxychemical 
photographic film to nail polish, from paints 
to acetate rayon, acetone plays a vital prodr 
a solvent. 


^ HERCULES POWDER COMPANY 

968 Market St., Wilmington 99, Del. Sales Offices in Principal Cities 

fM SYNTHETIC RESINS, CEUULOSE PRODUCTS, CHEMICAL COTTON, TERRENE CHEMICALS, 
/' L ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS, 
65540 EXPLOSIVES, AND OTHER CHEMICAL PROCESSING MATERIALS. 

DECEMBER, 1955 


CHEMICAL MATERIALS FOR INDUSTRY 
























LOST ALUMNI 


The Institute has no record of the present addresses of the 
men whose homes appear in the list below. If you find 
your own name here—or that of someone you know— 
please drop a card, giving the current address, to the 
Alumni Office, C.I.T., 1201 E. Calif. St., Pasadena 4. 


1906 

Norton, Frank E. 

1911 

Lewis. Stanley M. 

1921 

Wulff, Robert G. 

1922 

Reman. Willard J. 

Cox, Edwin P, MS 

1923 

Skinner, Richmond H. 

1924 

McKaig, Archibald 
Tracy, W i 11 a rd FL 

1925 

Aggelear, William F. 
Bailey. Emerson 
Smith, Dwight 0. 

1926 

Barnes, Orrin H. 

Chang, Hung-Yuan 
Huang, Jen Chi eh 
Huang, Y. EL 
McCarter, Kenneth C 
ScHueler, Alfred E. 

Yaii, K&i Jin 

1927 

I', anger, R. Meyer, Ph.D. 

1928 

Chou. P ci Yuan, Ph.D. 
Hicks, Hervev C,, Ph.D. 
Martin, Francis C., MS 

Morgan, Stanley MS 

1929 

Nagashi, Masahiro H. 
Nelson, Julius (Esj * 
Reed, Albert C 
Robinson. True W. 
Sandberg, Edward C. s 

1930 

Chao, Chit tig- Yao, Ph. 
Douglass, Paul W„ S: 
jaUssen, Philip 


Russell, Lloyd W. 

West, Steward. MS 
White. Dudley 
Wilkinson, Walter D. jr. 

1931 

Crossman. Edward B. 

Ho. Tseng-1,0, MS 
Mattson. Harry 
Newby. Oscar M. 

Voak. Alfred S. 

West. William T. 

Woo, Sho-Chow, Ph.D, 
Yoshofca, Carl K. 

1932 

Fraps, A. W.. MS 
Flarshmart, E. Nelson 
Marshall, Donald E. MS 
Oulton. Thomas D. 
Schroder, L D. MS 
Wright, Lowell J. MS 

1 933 

Applegate j Lindsay M. 1V1 
Ayers, John K. 

Downie, Arthur J. 

Hill, James W. 

Hsu, CFraert Chang MS 
Larsen. William A. MS 
Lockhart. E. Ray 
Mich a L Edwin R 
Murdock. Keith A. MS 
Ratify, William €. 

Rice. Winston Tf. 
Shappell, Maple D. Ph.D. 
Smith. Warren H. 

1934 

Harshherger. John D. 
Liu, Yurt Pit Ph.D. 

Lutes, David W. 

Radford, James C. 

Read, John Ph.D. 

1935 

Becker, Leon 
Eh renbe rg. Gustave Jr. 
Gelzer, John R. 

MS Huang, Fun-Chattg MS 
Jackson, Oscar B. MS 
Kells, Edward I . MS 
D, Kitusda. Kaname MS 
r. Me Neal. Don MS 
0 ha take. Tanerni 


1936 

Bassett. Harold H. MS 
Chu, Djeh-Yuen MS 
Creai. Albert 
Fahrner, Ted 
Kelch. Maxwell 
Kurihara, Hisayuki 
Nutting, Perley G. 

Oh ash i, George Y. 
Otiaka, Takeji MS 
Rector, Eugene M. 
Weber, Bruce T. 

1937 

Burnight, Thomas R. 
Cheng, ju-Yung MS 
Davis, Rocleric C. MS 
Easton, Anthony MS 
Fan, Hsii Tsi MS 
Jones, Paul F. MS 
Ltiizkar, Harry MS 
Magi tin is, Jack MS 
Moore, Charles K. MS 
Miinier Alfred E MS 
cNojima, Noble 
rark, Noel R. MS 
Parry, H. Dean 
Penn, William L. Jr. 
Reehif, Frank A. 

Servfet, Ahdurahim MS 
Shaw', Thomas N. 
Tsiibota, George Y. MS 
Yin. Flung Chang Ph.D. 

1938 

Ackerman, John B. MS 
Gershzohn. Morris MS 
Goodman, Hyman J4, MS 
Kanemitsu, Sunad M3 
Lowe. Frank C. 

Ofsthun, Sidney A. MS 
Ok tin. Daniel A. MS 
Stone. William S. MS 
lilker, Paul 0. 

Tsao, Chi-Che rig MS 
Velasquez* Jose L. 

Wang. Tsun-fCuei 
Watson. James W. 

1939 

Asakawa, George 
Brown, William 
Burns. Martin C. MS 
Jackson, Andrew \f. MS 
Jones, Winthrop G. MS 
Kyte, Robert M. 


Liang, Carr Chia-Chang A 
Neal. Wilson H. MS 
Robertson, Francis A. 
Sinclair, George W. 
Tatom, John F. MS 
1940 

Batu, Buhtar 
Epstein, Ludwig T. 
Green. William j. MS 
Hey wood, Harold E. MS 
Hines. Marion E. 

Hsu, Chang-Pen 
Paul, Ralph G. 

Tajima, Ytiji A. 

Tao, Shift Chen MS 
Ustel, Sabih A MS 
W a h g, Tstt n g-Sti M S 

1 94 1 

Blake, Charles L MS 
Bruce, Sydney C. MS 
Clark, Morris R. 
Damberg, Carl F. VE 
Dieter Darrel! W MS 
Easley. Samuel J. MS 
Feeley, John M. 

Green. Jerome 
Fortes, Glyn Frank 

Jones, John W 

Kuo, I. Cheng PH.D. 
Robinson, Frederick G. 
Skalecky, Frank FL, Jr. 
Standridge, Clyde T. MS 

S lrpin -1 {m.» n, W i 11 i a m B. ? 
Taylor, D. Francis 
Tyler, Edmund F. 
Vartikian, Quick. 
Waigand. Le-Rov G. MS 
WTiirfield. TTervey Tf MS 
Yui. En Ying MS 

1942 

Be be, Mehmet F. ( E 
Bergti, Paul 5. 

Callaway, William F. 

Chastain, Alexartdef 
Holser. William T. 
Hughes, Vernon W. MS 
Levin, Daniel MS 
MacKenzie, Robert E. 
Martinez, Victor EL MS 
Sternberg, Joseph 

1943 

Angel, Edgar P. MS 
Afispach, Kenneth E. 


S Bethel. Horace L. MS 
Bryant, Esc hoi A. MS 
Burlington, William J. MS 
Carlson, Arthur V. MS 
Colvin. James H. MS 
Daniels, Glenn E. MS 
Enikeieff, Oleg C. 

Hamilton. William M. MS 
Hewsort, Iaiwrence MS 
Hiliyard, Roy L. MS 
Hilsenrod, Arthur MS 
King, Edward G. MS 
Koch, Robert H. MS 
Kong, Robert W. MS 
Lee, Edwin S., Jr. MS 
Leeds, William L. MS 
Ling, Shih-Sang MS 
Lobbaii, William A. MS 
Lundqtiist, Roland E. MS 
Mam pell, Klaus Ph.D. 
McNeil. Raymond F. MS 
Mixsell. Joseph W. MS 
Moore. Paul R. MS 
Mowerv. Irl H. Jr. MS 
Nesley. William T . MS 
Neuschwander. Leo Z. MS 
Newton, Everett C. MS 
O'Brien. Robert E. MS 
Patterson, Charles M. MS 
Pearson, John E. MS 
Ramho. Lewis 
Rivers. Nairn E. MS 
Roberts, Fred B. MS 
a Rupert. James W r . Jr. MS 
Schulz. Dan R. MS 
Shannon, Leslie A. MS 
Tin die. Albert W. Jr. MS 
Vicente. .Ernesto MS 
Walsh. Joseph ft. MS 
W ashburn. Courtland I.. MS 
Weis, William T. MS 
Wood, Stanley G. MS 
Yung, Chiang IT. MS 

1944 

A hum Victor B. MS 
Alpart, Rasit H. 

Barriga. Francisco I). MS 
Bell, William E. MS 
Berk ant, Mehmet N. MS 
Birlik. Ertugml MS 
Burch. Joseph E. MS 
Burke, William...,G. MS 
Cabral, H. J. 

He Medeiros, Carlos'MS 
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Estrada. Neil S. MS 
Fu. ( lEeng J i Jplil) 
Harrison- Charles P. MS 
Hu. Ning PhD 
Johnson. William M, MS 
Kern. Jack C. Jr. MS 
Labanauskas, Paul J. MS 
Keenerts, Lester O. MS 
Mattinsop. Carl 0 
Parker, Theodore B. MS 
Kemp el. John K. MS 
Shults, Mayo G, MS 
Stanford, Harry W. MS 
Stein, Roberto K MS 
Sullivan. Richard B. MS 
Sun alp, Halit MS 

Taylor, Garland S. 

Trimble. William M. 
UnayraE Nustafa. A 
Wilson, John H. 

Wood. George M. 

Writt, John J. MS 
Yik, George 

1945 

Bunze, Harry F. MS 
Clementson, Gerhardt C. MS 
Gibson, Charles E. MS 
Jenkins, Robert P. 

Jordan, Robert B. 

Knox, Robert V. 

Pooler, Louis G. MS 
Romney, Carl F. 

Tatlock, William S. 

Taylor. Robert W 


Werme, John V. 

Zabriskie, Jesse H. MS 

1946 

Barber, John H. MS 
Burger, Glenn W. MS 
Conradt, Robert H. 

Dcthici, Da Jitu iJ 

Dyson, Jerome P 
Esner, David R. 

Hoffman. Charles C. MC 
KeYuan, Chen MS 

Lang. Serge 

Lewis. Frederick W. MS 
Lower'. Robert IL MS 
M ac Don aid. Norman J. 
Maxwell. Frederick W. MS 
Miller. Jack N. MS 
O'Meara. Donald J, MS 
Simmons, George F. 

Sledge. Edward C. MS 
Smith, Harvey F MS^ 
Srinivasan, Nateson MS 
Tung, Yu-Siii MS 
tlheroi, Mahinder S. MS 
Weitzenfejd, DanieJ K. MS 
Williams, Ralph C. MS 

1947 

Ateneio, Adolfo J. MS 
P agnail, Brian D. MS 
Hsueh, Chi-Hsun MS 
Hsu, Chi-Nan MS 
Huang, Ea-Qua MS 
Hutchison, Paul T. MS 
Kamath, Mundkur V. ID 


M cClellan, Thorn a> R. MS White, Harvey j. ID 
Molloy, Michael K. MS Winniford, Robert S. MS 


Yanak, Joseph I). ChE 

1949 

Baumann, Laurence I. 
Blazina, Thomas D. MS 


Monoukian, John MS 
Moorehead, Basil E. A. 

Nelson, Conrad N. MS 
Pascoe. Lucien A, 

Rpsell, Fred E. Jr. MS 
Sappington, Merrill H. MSBottenberg, William R AE 
Shack fold Robert W MS Clancy, Albert H Jr. AE 
Swatta, Frank A. MS Clendening, Herbert C. MS 
Van den Heiivel. George MS Craighead, Emery M MS 
Veale, Joseph E. MS Davis, Raymond E. 

Wan, Pao Kang MS Darrow, Robert A. 

Wellman. Alonzo H. MS Foster, Francis C. ID 
Ting, Lai-Chao MS Hrebec, George W. 

Wiqau Krasin, Fred E. 

" 1948 Lnwrey. Sir-hard 0. MS 

Agnew. Haddon W. MS MacKinnon, Neil A. VE 

Bingham, Andrew T. MS Mattesop, Robert C. MS 
Blue, Douglas K. MS McElKgott, Richard H. AE 
Browne, Charles I. Jr. MS Petty, Charles C. MS 
Bunco, James A. MS Smith, Vernon L, 

Collins, Burgess F. Weiss, Mitchell MS 

Crawford, William D. MS Yu. Sien-Chiue PhD 
Eldin, Earned K. MS 
Hsiao, Chien MS 
Hsieh, Chia Lin MS Curtis. Robert N. 

Mason, Herman A. Hitchcock, Thomas P. 

McCollam. Albert E. MS Hottenroth, James H. MS 
Morehouse, Gilbert G. MS Hughes. John I). 

Oliver. Edward f). MS Li, Chung Hsien MS 
Khynard, Wayne E. MS McDaniel. Edward F. MS 


1950 


Tiernan, William F. Jr. MS Leo, Fiorello R. MS 


Stewart, Robert S. MS 
Swain. John S. 

Swan, Walter C. ME 
Swank. Robert K. MS 


McLaughlin. Jack E. PhD 
McMillan, Robert MS 
Monroe, Alfred J. MS 
Nelson. Robert C. MS 


W alters, James W. Jr. MS Pao, W en Kwe PhD 


Roberts, Morton S. MS 
Roddick, James A. MA 
Schneider. William P. MS 
Shen, San-Chiun PhD 
Spevak, Ezra MS 
Sullivan, John H PhD 
Vivian, James A; MS 

1951 

Arosemena, Ricardo M’S 
Career, Cecil V. MS 
Dankworth. E. G. Ji AE 
1 Livison, Walter F. 
Lafdjian, Jacob P. MA 
Ostrander, Max H. AeE 
Porzky, Vidor D. 

Volet, Yusuf A. MS 

1952 

Abbott, John R MS 
Arcoulis, Elias G. MS 
Dove, Joseph A. MS 
Long, Ralph F. MS 
Lunday. Adrian C. MS 
Price, Edgar P. MS 
Pruett- Jeter A. MS 
Scjiaufele. Roger I). MS 
Sutton, Don E. 

Wiberg. Edgar MS 

1953 

Rankin, Fred W, Jr. MS 
StracHenhurg, Arnold MS 

Vidal, Jean L. 

Watson, Ronald MS 

1954 

Patraw, George W. 
Pechaeek, Robert E. 


SIT BACK AND RELAX 



Let Calmec Manufacturing Company 
Worry About 

Your Metal Parts and Products 

We have the most modern facilities and most 
complete plant to give you the maximum of 
service, v/h ether it is a small part, a large port, 
or a product from your ideas to the shipped article 
direct to your customers, under your name, from 
our plant. 

CALMEC MANUFACTURING CO. 

Robert A. McIntyre, M.5. ’38 Kimball 6204 
5825 District Blvd. Los Angeles 22, Calif. 





ILLUMINATION EQUIPMENT 


INGLEWOOD, CALIFORNIA 


sales offices 
in most 
principal cities 


SAN FRANCISCO 

branch office 
and warehouse 


|SMOOT- 


•HOLMAN 

P-0. BOX 338 • DEPT. C * INGLEWOOD, CAUF. 
j Please send me complete 
\ lighting literature for ; 

\ □ COMMERCIAL D INDUSTRIAL 

I □ SCHOOL OR INSTITUTIONAL □ FLOOD 


j ADD«£SS, 
J CHI.. __ 
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ALUMNI CALENDAR 


CALTECH 

CALENDAR 

December, 1955 


CALTECH ATHLETIC 
SCHEDULE 

VARSITY BASKETBALL 


January 12 Winter Dinner VARSITY BASKETBA 

Meeting j anuar y 7— 

Rodger Young Auditorium Cal Poly at Caltech 
January 10— 

i . ~ Chapman at Caltech 

February 4 Dinner Dance 

Oakmont Country Club V » i r u u 

1 Occidental at Caltech 

January 14— 

April 7 Annual Alumni Westmont at Caltech 

Seminar Day January 17— 

Caltech at Pomona 

June 6 Annual Meeting ^CaltTc^TNazarenes 

January 21 — 

June 23 Annual Picnic Caltech at Chapman 


FRIDAY EVENING DEMONSTRATION LECTURES 

December 16— 

Floods—Dr. Norman Brooks 
December 23, 30—- 
Christmas recess 
January 6— 

Origins of Southern California Landscape 
—Dr. Richard Jahns 
January 13— 

Air Pollution and Smog; A World-Wide Problem 
—Dr, Frits Went 


The important scientific and technical hooks 
of major publishers are stocked at Woman's. 
You're welcome to hrowse arty time. 

And you 'll find V roman s a handy source 
lor stationery, desk supplies and gifts. 

industrial Discount Open Mondays and Fridays until 9 P.M. 
Inquiries Welcomed 
Technical Book 
Catalog Available 

SY. 3-1171 RY, 1-6669 


5^^/rOJS 


ROMAN'S 


695 fAST CbtdRAOO ST, PASADENA 


Oil Properties Consultants, Inc. 

Complete Petroleum and Production 
Engineering Service 

Subsurface Geology • Micropaleontology 
Reservoir Mechanics 
Secondary Recovery and Evaluation 
Registered Engineers 

Petroleum Engineering 
Associates, Inc. 

Complete Laboratory Service 

Core-Analysis • PVT • Fractional Analysis 
Florent H. Bailly, *27 Retie Engel, Ph.D. ’33 

709-711 South Fair Oaks Avenue SYcamore 3-1156 

Pasadena 2, California RYan 1-8141 


OLNEY BROTHERS 

RUG AND FURNITURE CLEANING 

ORIENTAL RUG EXPERTS 
312 N, Foothill Blvd, Pasadena 8, Calif. 

SYcamore 3-0734 


ALLEN MACHINE & TOOL CO. 

Designers arid Builders of Special Machinery arid Tools 
Also General Machine Work 

13409 S. Alameda Street Compton, California 

Phones: NEvada 6-1219 — NEwmark 5-8141 



£’2^§4m<wm 

LABORATORY 


PHOTO CHEMICALS 


RALPH 1 ATKINSON 30—7070 Santa Monita BIvtL, Hollywood 38, Calif. 


since 1910 
Chemists-Engmeers 

Chemical and Physical Testing Laboratories 

701 12. Washington Blvd. Los Angclca 21, California 

Member American Council of Commercial Laboratories 


DAMES & MOORE 


Trent R. Dames ’33 


William W. Moore ’33 


Soil Moebefiles inv6£t , S«f«tti<»n& 

General Offices: 816 West Fifth Street, Los Angeles 17 
Regional Offices: Los Angeles, Sari Francisco, Portland. 
Seattle, Salt Lake City, Chicago, New York, Atlanta, London 


TRUES HAI L 

LABORATORIES, INC. 


C. E. P. Jeffreys, 
Ph.D, '31 
Technical Director 


Research - Consultation - Analyses - Testing 


CHEMISTS • BACTERIOLOGISTS • ENGINEERS 

| Write for Brochure * 4101 North Figueroa Street 
Los Angeles 65, California * CApitol 4148 


Charter Member 

; KCft- 
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Glass turns salesman 

-cis photography speeds bottle design 


Owens-Illinois Glass Company 
creates more than 3000 new bottle 
designs a year—uses photography 

to save time and costs in 

engineering them 


Behind the sales-making lines of a handsome 
bottle lies a wealth of engineering. Much of 
this engineering is basic to whole groups 
of bottles. And this is where Owens-Illinois 
puts photograph) to work handling time- 
consuming chores in the drafting rooms. 

Instead of redrafting recurring essentials, 

these elements are reproduced photograph-j 
ically from Kodalith Film prints kept on 0 
file. Then the new details are added and C 
the finished working drawing produced. 

This saves hours of drafting time. j 

Reproducing engineering drawings is 
just ujie contribution photography makes 
to business efficiency. It microfilms 
valuable plans and specifications for safe 
storage. It examines new products with 
high-speed movies or x-ray photographs. 

It works for large businesses and small, 
speeding production, controlling quality, 
saving time and money. 

Graduates in the physical sciences and 
in engineering find photography an 
increasingly valuable tool in their new 
occupations. Its expanding use lias also 
created many challenging opportunities 
at Kodak, especially in the development 
of large-scale chemical processes and the 
design of complex precision mechanical- 
electronic equipment. Whether you are a 
recent graduate or a qualified returning 
serviceman, if you are interested in these 
opportunities, write to Business & Technical 
Personnel Dept., Eastman Kodak Company, 
Rochester 4, N. Y. 


Eastman Kodak Company 

Rochester 4, N. Y. 







Put science-engineering backgrounds to work 
in new General Electric research facilities 


Up-ttMhi'-futLir? facilities SlilIl bi& G E.'s £5 million Metals 
and. Ceramics Laboratory recently dedicated at Sche¬ 
nectady, N, V. p offer Linlirmtcd opportunity Pdf' qualified 
nppliciinls with backgrounds if s c.vnct. 01 engineering, 

H^stcrLcnlly one of America's research leader*, G.E. con¬ 
tinues to expand facilities across Hit nation for exploring 
new de^r:Lopttn::att: £"<n Wit hoanr. industry and dtifanati. 
Research conductud in this Metals and Ceramics Lflb. for 
esantplt, destined to provide new materials for applica¬ 
tions ron^in^ from rockets and ah hull: ]>ciwcr plants to 
bibor-aaving appliances. Here, inspecting the surfHit of a 

ij^irtLCLg, d rt: Clinton, RT" J I r jfctfid AI3«n KLcalcr, 

Missouri School of Minus (white shirts! 1 . 

For careers uiTei'ing (Wofeysional growth,, investigate 
Q.E.'s Engineering and SrieEice ProgTam, You will I'm- 
trained in the held of science or engi.n<::!-iiiK rr\i:^t ousted 
to your interests and aEititudn'S building or? techriix'ii] 
bLiekRjDunda in physics, chemist jy, [mill or these engi¬ 
neering fields mechanical. electrical, electronic, metai- 
iLijgical, nuclear, chemical. aeronautical, 9^.3 

Progrets A CW AW ftnporfartf Product 
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